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isthmian-canal Routes, Daniel Ammen csxvili, 409 

patent System, Commemoration of the Centennial of the. J. E. 

Watklns. ojtxxl, so 

Railway Master Ueebanics' Association and Franklin Institute, 
Report of Joint ( Com- 
mittee on tbe Ham- 
mer-blow of locomo- 
tive Driving-wheels, 

etc cxxil, 2) 

given the Freedom of 

the Institute cxxxll. 

Tools ill England exl, Ml 

Americn, Foorlh Centennial of the Discovery of cxxxlif, 
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of American reSned Copper. H. F. Keller exxxvlii, 61 
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Tables for the qnalitntive Examination of artJfiaial Dye-colors 
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Anchoring Beams in Buildings, Uoetz- Mitchell Svstem, Report on cxxxli, 338 

Anderson s Process of purifying Water by metallic Iron cxxlx, 449 

Anemogen, The cxsi, 195 
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Aneroid Barometer ; its various Forms, its Theorjr and Use, etc, E, A- ^H 
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Animal as a Prime-mover. R. H. Tliuretou cxxxix, 1, 100, 1B3 

Chlorophyll cxxvl, 497 
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cm, 298 ; cxxJti, 148 ; csxsjx, 14S 
Annular Wheels, Limiting Diameter of describiDg Circles for Teeth of. 

I A. K. Mansfield csxv, 328 
Chas. W. MacCord. csxv, 413 
Annunciator, Balrd's _ cxxil, 131 
Anthracite Con 1-Qcld, Southern, Early Exhanstion of . HenryA. Wasmuth, 
cxsv.no 
, near Perkiomen Creek, Penna. O. C. S. Carter. cxxxviii, lfi2 
L Field of Pennsylvania, Northern, Studies of. H. A. Waamuth, 
I cxxxiv, 354 
I In Bucks County, Penna. Jos. W. Richards- cxxxviii, Bl 
V Pleasures of Fenusyivania, StratiScatlon of. Heniy A. Was- 
f muth CKxiy, lUG 
I Mining, Importance of Tunnels and Cross-cuta In. Henry A. 
Wasmuth csxv. 141 
Antidote for Cyanide poiaoninc. cxxxiz, 393 
Anti-friction Sail-bearings and their Manufacture. George F. Simonda, 
Cxxxvi, 389 

Ant-inhaMt«dPlanU cxxU, 460 

Antipyretic, Anew, Pyrodlne ....cxxvti, 139 

Antiseptic. A new, "Silufer." csxv, 26T 

Apochromat.lo Len^a, New optical Ulasa. E. Ahbe cxxlv, 70 

Apparent Enlargement of the Sun and Moon when near the Horizon... cxxii, 96 

Appeals, Patent, A Court of, cxxix, 343 

Applied Science, Possibilities of. Oberlin Smith cxxxi, 422 ; cxxxii, IT 

Apprenticeship and professional Training cxxili, fl03 

Aqueduct, Nevf VorK City. A. C. Chenoweth oxsix, I3fi 

Arago, EuloKy of. Charles A Coulomb > cxxxvi, 405 

Arc-lamp, alternatlog, Some Peculiarities of the. TIios. Spencer cxxxvi, 389 

Arches, thrce-liinged. Maximum Stresses from moving Loads in the Mem- 
bers of. E, A. Werner cxxilv, 292, 386, 426 

Architecture, Ancient temple. John M. Hartman cxxxvi, 131 

Areas, Errors in thu Determination of, from measured Diameters. O. T. 

Lewis cxxxv, 83 

Argon, Anew Constituent of the Atmosphere cxxxlx,Z35, 2S7, 890 

Physieal Properties of 0x1,314 

Ressonsfor predicting the Existence of. C. J. Reed_ cxl, 68 

ir-plate, Americao, Development of. F. L. Garrison cxxxill, 33T, 431 

nickel-steel, Harveyiied. Trials of. oxxxlv, 333 

ProtecUon for heavy Guns In Battle-Ships. W. C. Foley cxxxvii, 469 

.my of Eukuanaland. 0. E. Michaelis cxxviii, 208 

^vmatic Series, Derivatives obtained from Monochlordinltiophenol and 

I Basesof the. Ed)2arF. Smith cxxviii, 156 

senides. metallic. Oxidation of, by the electric Current LeeE.Frankal, 
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Reuben Hidnes , ^ - 

iflcial CofTee cxxvli, 2- 

Limbs. Marks'. Reporton cxivil, 329 ; cxxxvi, 79 

Use of Aluminum for cxxiiv, P" 

BefriKcration through Pipe-lines from central Stations. D. Bron- 

Rubies,' G.F. Kun'i.'.','.'..".' '. .'." cxsll,'3; 

Silk cxl, 78 

Whalebone _ cxxxix, 393 

Lah, Manareg.,eto.,Potas3ain .....^^ cxxv, 75 

Ct, Bitumen .cxl, 198, 231, 3T0 
omical Coincidences, Two remarkable. L. D'Aoila. cxxtI, 2U 

Congress, International „ cxxiv, 74 



AitTonomlcBlJonrnals In America cmill, 1 

Levels, Disturbftnoe of, by an Earthquake cxxlli, 3 

AthinBon'B Gas-engine, Report on cxxvil, 4 

Atmosplieric Electrldtv cxiiv, 1( 

Heat, Utilisation gf cixll, i 

Lines, the csxill, 2; 

Atomic Weight of Gold cxstSi,* 

Weight of Molybdenum. Smith & Mans cxxxvl, * 

WeichCoI Tungsten. Smith* Desl cxxxlx, a 

Auatrailan Wattle, the ciraix, II 

Autonuitlc Engines, Economics of. B. H. Thimrton cxxxiv, 21 

tln-plale Maehiue, Buckman'a oxxxlT, 334, 41 

Axles, tapered, Jones' Method of roUinn. CKXxi, IT 
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Eache safety Car-be-ater, Report on cxsvi, IfSS 

Bacon's Machines for fuming composite Outlines in Wood. 8. L. 

Wiegand cxxxi, 319 

Bacteria, Changes caused by, in potable Waters cxxlil, SOI 

Baeteriology, Recent Advances in. M. V. Ball cxl, 340 

BaUey's adjuatable-hub Pulleys. .- cxxviii, 80 

Baku Fetroleum, Reported Failure of Deposlta ojcxvill, 898 

Ball-and-socket Joint, White's, Report on cxsvlii, 89 

-bearings, Anti-friction, and tlielr Manufaoture. Geo. F. Simonds-cxxxvi, 289 

-nozzle, The. Arthur Kltaon oxxxlx, 481; cxl, 133 

Ballistic Galvanometer, A new. E. G. WUIyoung cxxxlv, 474 

Baltic and Sorth Sea Ship-i'annl cxjtxix, 396 

Barie Chloride, Volumetric Detennination of Sulphur by cxxvli, 810 

Barium and Hydrogen peroxides. Lunge cxxlx, 341 

hydrates and carbonates, Behavlonr at lii^^ Temperatures cssrti, 133 

Bar-lock Typewriter, Report on cxsxvli, 321 

Barometer, The aneroid ; its various Forms, its Theory and Its Use, etc. 

E. A-GlesBler. cxsvlii, 321 

Bartol, Barnabas H., Obituary Notice of cxxv, 499 

Baae-balUstlcs, O. E. Michaelia cxxiii, 230 

Basic Slag for fertilizing Pnxposea cxxiii, 343 

Batcl!eler2-cylinder compound Locomotive, Report on cxxxiil (SuppJeWMftO 

Bates' Spindle-support. S. L. Wiegand...- cxxx, T» 

Support for spinning SplniUcs, Report on. cxxx, 81, 331 

Battery, Electric, closed-circuit, SomeFrlnclplegliil]ieConstructionof,eti!. 

E. F. Northrup oxxxv, 323, 318 

New form of standard Cell. Carl Bering ....cxxxi, 894 

porlnbla Dry-cell. E. F. Northmp cxxxv, 228, 318 

Storage. Pedro G. Sa1om cxxxvl, 321 

Chloride. Herbert Lloyd cxxxvl, 308 

Report on oxxxvlll, 241 
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vilth carbon Elements cxxiii, 4S8',I 

Battleships, Armor Protection for heavy Guns. W. O, Foley. cxxxvli, 4W| 
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Beeswax, Notes on. L. B. Kebler. cxxxvil, SB 
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Production, See Steel, 
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Bnaley's "DieSchiffamaschina" John Haug^ cxsir, 1' 

Butler, Some abnornml Samples of. Alfred H. Allen exxvil, a 

By-products in the coke Industry. Leistlkow— Wasmuth— Fronheiser, 

Utilisation of. Bruno Terne oxxxifi 37^ 
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Cable System, the Coudiiit of the Philndelphia Ti-actlon Co. Jos. C, 

Wagner cxsv, 

Telegraphy. Patrick B. Delanv. pxxvttl. 

Cadmium, Electruljtic Separation of, from Zinc and Copper. Smith A 

Frankel cxsvlii, IM, 

from Cupper, Cobalt and Nickel, Electrolytic Separation of. 

Smith & Frankel.. cxxix, 236 , 237, 

Use of In assaying gold Bullir.n. C. Whitehead cxixil. 

Calcium carbide, Acetylene from cxxxix, 72, 139, 232, 

sulphide. Phosphorescent. cxxlii, 

Calorimeter, a new. esxvi, 

Canalgre. Uenry Trimble - cxxviii, 

Canal, Drainage-, torChicago cxt, 

E. D. Smith. cxxilx, 

Ship-. American isthmian-canal Hoates. Daniel Auinien cxx\iit, 

Baltic and North See- exxxis, 

Manchester. L. M. Haupt ckxxvU, 80, 

New Canadian "Soo" cxI, 

Nitaraeua. G^ W. Siierwoud cxxxix, 

H. C. Tayhir cxxvii, 32, 

Geo. W. Uavis cxxxiv, 1, 

Proposed between New York and Fliiladulphia. L. M. Haupt, 

exxslii, 

Canals, Ehmination of cxiix. 

Ship. L. M. Haupt cxxsiv, 

Carhazol nnd Pymil, Relfltioiis between. S. C. Hooker cxxvli. 

Carbides and Acetylene commercially considered. Wilson & Suckert, 

of Iron. F. L. Garrison cxI, 

Carbon aud Clilorine, A new Compound of. Smith and Keller- cxxvli, 

tetra-chlorlde, Action of on Oxides - cxxv, 

Carlionlc Add in Air. R. Blochman cxxtll, 

liquid. Heat of Vaporization Of, near its critical Point. 

Mathia't-Isherwood cxxlx, 

Carbohydrate and fatty Foods. N. A. Randolph - csxil, 

Carl>onlzinK Fabrics and obtaining Castings therefrom. Report on the 

Outerbriage Process cxxiv, 

Carbonless Metals, the Greene- W ah 1 Process for cxxxv, 







Uorbonuidum, Its History, Mauufai^ture nnd Useg. E. U. Acheson, 

exxxvf, 194, 279 

CBr-lieater, Ssfety. K, Weade'aiclie. .1 cixvll 145 

KepoitoiL cxxvl, 143 

-starter, Pu]mer"s exxrili, *0T 

-tmnirfer System, Kamscy's, Report on cxslt, 186 

-wheel, Iron. Microacopical Structure of. F. Lynwuod GaTriHHi...-Cxxli, 108 

VhucIbiii's turgcd, Report on -. craii, 11 

Cartiidge B»ck for relonduij; Colt's aew navy Revolver. Keport on »xlx, 40S 

Cast-iron, Influeiiec of Aluminum on. Keep, Mabery & Voree cxxvt, 220 

OastiuK lion, etc., on Lace, Embroideriea, etc. A.E. Outerbriilgei Jr., 

cxxlU. 450 
Castings rrom c-arboni^ed Fabrics, Keport on the Outerbridge ProcesB-CKxlT, H8» 

lOasIner sodium Process. Jiimes Mactear. cxxlii, 463 

ll^astner's electrolytic Process [or Chlorine and AJkali cxl, 38S 

IpB, Second blooming of. „ oxxi, 110 

CatecDU, Dye and tanning Hnterial from cxxlit, 4M 

Caustic Alkali, Detection of, in presence of carbonate cxxtII, 234 

CavotB, B newTaimin- eisvll, 283 

UeUuloae and Wood. Behaviour of, underliighPressnresiuid Temperatures, 

in the Presence of Wnter. cxxvlii, 394 

Cellulose or Wood-fiber. S. P. Sadtler. cxxxiif, 393 

Derivatives, New. 0. Beadle.... cxxxvil, 39ft 

Clayton W. Beadle & Artlinr D. Little, 

cnuvlli, 100 

Producing slaty Cleavage in. ....CKXxix, 478 

Protection for Warships. Cicl, U 

tliiocarbonnte. Industrial Applicatious of. Arthur D. Little, 

cjuutviii, HI 

Celluloid as a Substitute for Glass In Photography. John Cnrhutt cxxvi, 4IS 

Pradui'ls. Report on cxxlii, IK 

Cement-mortar, with Sand, etc.. Tests of. A. S. Cooper„ cxl, 331 

Portland, Permeability of Mortars of. cjtxvii, 21» 

Kaiisome's Improvements in manufacturing. B. J. Frls- 

well cxxlii. 470; cxxiv, 61 

'Cements and Cement-mortars, Experiments to determine the Permeabtl- 

iti'of (Hyde & Smith) cxxvlii. liH» 

Centennial (Fourth) of the Discovery of America. cixxiii. SB 

Centrifugal Blower, Experiments on a, B. F. Isherwood cxivil, 2H3 

pumping Plant at the Mare Island Navy Tard, Cal. John H. 

Cooper cixiviii, 251 

Census of Manufactures. A Method of verifylne. C. J. Hexamer.. exxxii, 320 

Cerebral Radiation. E. J. Huuston „ cxxxllt, 488 

Cbabot, Cyprlen, Obituary Notice of cxxix, 68 

Chance's sulphur reiEeiierative Process .cxxlx, SSS 

Chemical Baslaof plantForms. Helen C. DeS. Abbott exxlv,161 

Notes and Comments _ e»dx, TO, 147, 151, 356,341, 41B 

fromtbe Paris Exposition. Lunge. cix]x,2S6 

Reaction influenced by Pressure cxxii, SS 

Section. See Frnnlhn I»»littite. 

Tecbnoloer, Recent Progress in. S. P. Sadtler. cxxxvii. 

Theory. The Progress of. Persitor Frazer _.cxxxl, 341, 821, 

lemistryof Tannins cxxx, _. 

Recent Progress in. H. Carrington Bolbin cxxii, ISO 

syntheticDeblof UedicalandSanitaryScienceto. S. P. Sadt- 
ler - ciXTii,311 

inoweth's electric Conduits. Report on .- ..cxsvili. a3» 
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Obevreul ..exxl, 160 

CheyiHT Wm. A. Depth of Focus in pbotographic Lenaea. exxii, ITO 

Constant Focus ana depui of Focus In photographic 
Lenses .„ » cxxviil, 356 

Co Drainage-canal. E. D. SmiUi. cxxxlx,400 
nt-barlt Tannin. Henry Trimble ^....cxxxlil, 4iDT 
Extract, A lilac Color from. T. C. Palmer cxx^v, 386 
-wood Tannin. Henry Trimbie,, cxxxli, 308 
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Chicago, World's Fair at cxxxiii, 366 

Chlorates, Manufacture of, by Electrolysis cxxix, 250 

Chloride electric Storage-battery. Herbert Lloyd exxxvi, 306 

Report on cxxxvlii, 241 

Chlorinated Lime, Composition of cxxiv, 479 

Alumind Compounds for bleaching cxxiii, 415 

Chlorine, Action of, on Hsematoxylin and on the extractive Matter of Log- 
wood. Macfarlane & Clarkson cxxix, 247 

by Electrolysis cxxxix, 476 

New Compound of Carbon and. Smith & Keller cxxvii, 311 

Normal, in spring Waters near Philadelphia. Eeuben Haines, 

cxxxvii, 134 

etc., Preparation of, in Kipp's Apparatus exxv, 78 

Weldon-Pechiney Process for cxxvi, 420 

Chlorophyll, Action of liighton cxxi, 154 

and gelatine-bromide Plates. F. E. Ives cxxv, 479 

Animal '. cxxvi, 497 

Dyeing with cxxiv, 397 

China, Production of Indigo in cxxvi, 502 

Cholera, Genesis of cxxi, 28 

Chromic Acid, Anhydrous cxxii, 391 

Chromite, Oxidation of, by the electric Current. Edgar F. Smith. cxxvii, 313 

Analysis of a. H. Pemberton, Jr cxxxi, 387 

Chromium chloride. Vapor Density of... cxxvii, 2SS 

Chronograph, Tuning-fork, Precision in the Use of. W. L. Webb cxxxiv, 219 

Cincinnati-Covington Railway Bridge cxxvii, 145 

Cities, Heating by Steam. Chas. E. Emery cxxv, 199 

Rapid Transit in. L. M. Ilaupt cxxv, 1 

Citric Acid in Cows' Milk cxxvii, 138 

City Avenue Bridge, Schuylkill. See Bridge. 

Clamer's Process for cleaning and coating Metals, Report on cxxvi, 73 

Clarifying Oils by permanganate of Potassium cxxiii, 420 

Cleaning Nickel- ware cxxxix, 394 

Cleveite, Discovery of Helium in cxxxix, 478 

Climate, Modification of Plants by cxxii, 226 

Clocks, Electric, Contact-maker for. Louis H. Spellier cxxi, 223 

Clutch-hoist, Hart's, Report on cxxx, 343 

Coal, Anthracite, in Bucks County, Penna. Jos. W. Richards cxxxviii, 61 

near Perkiomen Creek, Penna. O. C. S. Carter....cxxxviii, 152 

Electricity directly from. A.. H. Bucherer. cxxxix, 378 

Field, Southern Anthracite, Early Exhaustion of. Henry A Was- 

muth .• cxxv, 110 

Production in 1888 cxxvii, 117 

-storage. J. M. Dodge cxxxiii, 240 

-tar. Constitution of. Alfred H. Allen cxxii, 462 

Distillation. Samuel P. Sadtler cxxi, 94, 161 

Cobalt and Copper, Alloys of cxxi, 76 

Nickel, Researches on cxxvii, 236 

Nitrate, an Antidote for cyanide Poisoning cxxxix, 396 

Coelficient of Efflux from an Orifice furnished with a short Pipe. J. P. 

Frizell cxxii, 287 

Coefficients, Temperature, Determination of. E. G. Willyoung cxxxv, 140 

Coifee, Analysis of cxxiii, 600 

Artificial cxxvii, 234 

Coinage, Action of the Institute on Appointment of a Joint-committee, 

cxxxvii, 320 

Coincidences, Two remarkable astronomical. L. D'Auria cxxvi, 296 

Coke, Change in the physical Properties of, made in the by-product Ovens. 

James J. Fronheiser cxxxv, 34 

Industry, Development of, by Utilisation of the By-products. 

Leistikow-Wasmuth cxxxv, 17 

Utilisation of the Bye-products of the. Bruno Terne. 

cxxxii, 376 

-oven Gases, Benzenes from. Lunge cxxix, 341 

Collodion, Substituting Gelatine for, in Photography, Report on Dr. Mad- 
dox's Invention cxxviii, 233 
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Colloid PredpltateB, FlltraUon and Puriflcatlon of. exsviil36 

Colloidal eupric Sulphide oxiy, 75 

Color, lilac, from lilieslmit Extract. T. O. Palmer cioixlT, 3M 

of Wnter, The. Desmond FltzGetald and Wm. B. Foss. cxxxviii, 401 

Photography, F. E. Ives cxxsi, 1 ; cxxxll, MTS; cxxxvli. 16 

-toue PhotoBraplir. Correct, etc. Fred. B. Ives. csxil, 133 

-sensitive phot offniphic Plates. Fred. E. Ivea...._ esxil, 4* 

Coloring MaterialB, Dyes and, from Lb Plata. cxxiii, 179 

Matter of the Dahlia cxxiii, il6 

young FuBtic cxxiii, 78 

Colorimetrio Method, rapid, of esCimatinf; Nilrates in iiatviral Waters. 

S. C. Hoolter exKvll, 81 

Colt's new navy Revolver, Report on cxxix, 406 

Coiuran*. long, Note on. Wm. Cain cxxiv, 52, 128 

Columbus, An inglorious cxsi, 78 

Combustion, Retarding. cxxlil, «8Q 

Comel-nry Spectrum .....oxsli, 471 

Committee on Sciences and the Arts, Reports of. See Franklin Tjistitute, 
Index to Reports, 1834-1890. ifovem- 

bei- Supplaneiit csxs. 

Composite Photography applied to the Idenlifioation of Band-wTitiBK. 

Persifor Frazer „ cxxl, 123 

Composition of Bronze of Japanese maKic Mirrors... oxxvl, BOO 

liquid Ammonia of tlie Trade. H. v. Sttombeck, oxxxiv, 08, IM 

" Magnolia" Metal. H. G. Torrey. cxxxUI, 410 

natural Gas, Report on. Francis C. Phiilipa oxxlv, 241, 358 

Compound Dlltes, The most economical Cross-section of. L, D'Auria, cxxv, 482 
Engine. See-B"'-- 
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Locomotive, Development of. 
Locomotives. Sto Mngines. 

CorapouDdaot Alcohol ■with Water. cxxv, K 

Compressed Air, A practical Consideration of. Wm. L. Saunders cxxxiil, 9i 

for burning Oil as Fuel. W. S. Collins oixxlv, 2f 

Compressibility of, Oxygen, Hydrogen, Nitrogen, and. Air cxxviil, IS 

Conard, Thos. P.. Election of, to the Board ta Manages oxxxvil, 3! 

CondDii, Tlie Philadelphia Traction Co's. Joseph C. Wagner cxxv, 11 

Conduits, electric, Ciien owe til's. Report on cxxviif, 2! 

Oooflagrations in Cities. C. J. H. Woodbury...... oxxxlt, 129, 2( 

Congress, luieruational astronomical cxxiv, 1 

geographical, in Paris .cxxvi, If 

Connecting-rods and Couplers, Kew ConstrDctions of the Force Of tiertla - 

of, etc. F. J, Kipin cxxxil, 192, 21 

Constant- current Dynamo, The Theory and Design of. H. S. Carbart, 

cxxxvii, 140, a( 
-sliunt Method for the Measurement of continuous Currents. 

C. W. Rke cixxill,4i 

Constants of Ammonia. II. von Strombeck cxxx, 4f 

Constituents of a Solution, Partliil Separation of, by Expwridoii, by rise of 

Temperature. J. W. Mallet „,.CKXv, 2f 

Construction »nd interior Arrangement ol Buildings t« lie used as Theatres. 

C, J. Hexampr cxxxiv, i 

Continuous Girder, The, etc. C. H. LindentMrger. cxxxi, SO, 1' 

Cooling of conducting Wires in Air and Vacuum cxxii, i 

I Copper, Americiin i-efined, Anaijsiaof. H, F. Keller oxxxviii. I 

and Cobalt, Alloys of,.. — ' ' 

Manganese, ' " 
bromide, Doubli 
from Mercury, sepsrating by Kiectrolysis. Smitli & Franfcel..cxxvii, 

mining in the United States, C. Kirchhofl- cxxxvi, 

tempered, Eureka Company's, Report on.. 

_ Tubes, Elmore's Process for making, byBlectro^eposition cxxv, 

(Com Cane as a Sugar Plant F. L. Stewart oxxxvii. 

Extracting Oil and albuminous Matterfrom, Report on F.V. Greene's 
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>f protecting Iron from. H. Haupt. . 




Corrosion ot stenmGeneratoia, On a little known Cause of oxxiii, 1 

uuiIerKrouud Pipei by Leakage of tlie Retum-cuneiit from 

electric Railways esxxvli. 400; cxxxvili, ' 

Corrosive Subllmu.t«, Hyrlrucyanlde of Mercury In pluce of cxxvii, 2: 

Coamlcal Electric! ly, Thoughts on Elihu Ttiomson cxxxvii, 1! 

Cost of Power nt Niagara exxslx, 41 

Cotton Fiber, The. Thomas Pray, Jr. cxxvlii,2^ 

-seed Oil, Industrial Uses of. Robt. Orimshaw cxxvlJ, 80, IS 

Coupling, Siiaft-, A simple and effective. J. H. Cooper. ox!, SS 

Court ot Patent Appeiild... cxxix, 34 

Cowles' Electric Furnace, Composition of certain Products from. C. F. 

Mabery oxidi, 21 

Cons' Milk, Citric Acid in cxsTii, 1' 

Crane, traveling, The modem, A. E. OuterbridM. Jr Osixt, S 

Crematory for mcineratinit the Bodies ottbe Dead. M. L, Davis- cxxlx, 4 

Cresson (Elliott) Sledal, Kesointionof the Institute prescribing the manner 

of awarding cxxxvi, S 

Fund, Report on the Condition of, Frederick 

Fraley. cxKvil, i 

Election ot Geo. T. Creason as Trustee, 

CXXKVi, I 

Sam'i Saitain as Trustee, 
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Cross-cuts and Tunnels, Importance of In anthracite Mining. 

Wasmutb cxxv, ii 

Crucible, Siemens' electric cxiv, 45 

Crucibles of Ulast-fumaces. John M. Hartman cxxir, U 

Cryolite, fused, Specific Gravity of. J. W. Riciiards oxxxtIU, ( 

Crystolo, Fonnationof by Diffusion cxxitl, iS 

Oeneral Method of the FormaUon of cxxlll, 4( 

Cube-ice, Van derWeyde's. cxxxviil, 5 

Cudtiear, Detection and Estimation of Magenta in_ cxxtU, 5 

Cupolas tor melting Pig-iron. Gouvy-Durfee cxxvl, tJB; cxxvil, 

Cuprio Suluhliie, Colloidal cxxv, 1 

Curiosities In early Electro-therapeutics. E. J. Houston crixlv, il 

■Cnrreot, Currents. See Eteetric OurranU, EledrKity. 

Mettr, Electrical. George Forljes cxriv, U 

-meter Observations, Report on. G. L. Martin cxxv, 34 

Cusps of the gear-tooth Curve, Geo. B. Grant _ cxxriil, K 

Cutting glass Tubes, Sure Method of cxxlli, 5 

Cutch and Gambler. Henry Trimble cxxvl, 41 

Cyanide Poisoning, Antidote for cxxzii, 3! 

Cyclostyle and duplicating Apparatus. Report on cxxv, 3S 

Cylinder Condensation in Steam Engines, The Law of. L. D'Auria cxxi. Si 

Cylinders tor successive expansion Engines, Sizes of cxxvi, 2! 
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Davis' Method of incinerating the Bodies of the Dead cxxix, 4^ 

Dead, Sanitary Disposition of the. C, A, Harvey cxxviii, 363 

Death by Electricity, Muscular Contractions following. E. J. Houston, 

cxxix, 431 

Decomposition of haloeen Hydrides of Oxygen in Sunlight 

petroleum Naphtha by heating 
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Dtlany's System of fast Telesrapliy csl, 4T3 

syDchroDoua- multiplex Telegraphy. Report on cxxt, 313 

Report on Paul La Coar'B Proteat ag&inst Award to, 

Delaware anfl Raiitan Rivers. Ship-ranal connecting (Philadelphia-New 

York Canal). L. M. llaupt csxsiii, 172 

Ri%'er, Ctianiiel of at Philadelpbia. E. F. Moody cxxi. 78 

RemoTXloC Islands In. cxxvl, 339 

Depth of Focosln photographic Lenses. W. A. Cbeyney ci:xlx, 470 

Depretz's electric Furnace - rxxT, 127 

Developer, Eydroqninone aa a, in Photograph;; cxxt, 338 

Developers, photognpbic, new exxvUi, *93, 493, 494 

Ht) Voe's undei^ruunu electric Condnit cxxxvii, 160 

Derivatives obtained from Uonochiordinitropbenol and the Bases of the 

aromatic Series. Edgar F. Smith cuviji, 186 

Desiccation of Gases „ cxxlii, 409 

Dlacetyl and some of its Derivatives. Harry P. Seller. cxxtU, 309 

— )iaerapb," An improved duplicatlDg Machine .exxx7ll,480 
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Dlaroond-drill, Use of hy the ancient Egyptians. W. F. Durfce em, 318 

Diastase, Orieln of csxi, 333 

Diazcitype Process of phutograpbic dyeing and prtntjng. John Car- 

butl _ cxnl, 484 

Didymium, Decomposition of - exxl, 9S 

Diffraction of Sound. W. Le Con te Stevens.. cxxvli, 44S 

Dikes. Compound, The most economical Cross-section of. L. D'Aurla...CEXV, 483 
Dilatation and Compressibility of Water or the Displacement ot Its maxl- 

Density by I ressure. E. H. Araagat ciKvlii,477 



Discovery of America. Fourth Centenni 

Disinfectant, Oxynaphtoic Acid .- cuut, aao 

DistJllation, fractional. New Apparatus for........^ cxxt, 160 

Division of a Set ot Weights. Most rational _ .......cxxill, IS 

Double i^taT9. New ...cxxlfl, 401 

Dougherty Rnilruad- signal. Report on .......exxvl, 338 

Dougherty's type-writing Machine. .- cxxxvii, 80 

Downward-draught Furnaces. C. A. Lozano and H. F. T. ErbeD..cxxiT, 376, 433 
Reply to Gailoupe'a Cdticlsma. C. A. 
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» Drainage Canal, Chicago _ — _ exi, 388 
E. D. Smith cxxxix,400 
Draper (Henry) Memorial _ cshv, 33 
Drawing Process. The Flow of Hetals in tlie. Oberlin Smith _ .cxili, 331 
TechnicalTrainhig, etc.. Value of in the Public Schools. Edward 
Combes _ _ cxxviii, 309 

1 DrivinK-wbeels, locomotive Hammer-blow of. W. E. Lockwood cxzslv, 494 

Drinking Water, Thense of galixnlsed Iron for conveying, etc. Reuben 

Hmines citsi, 383 

Drown'a Method for Phosphorus in Iron and Steel. Modification of. G. L. 

Norris cxxix, 72 

DmidleBl Remains in Peru cxiiL 473 

Dry-cell, A new portable. E. F. Northnip. .cxxxv, 833, 318 1 

Duplicating Ap]>aratuK. The Cyclostyle. Report on exxr, ST' 

Machine. Enimbhaar's Improved _ .cxziTiU, 4< 

System. Edison's MlmeoKraph, Report on exxvii,3t- 

Durfee's hydraulic vacuum Pump and Blow-pipe cxt 311 I 

Durham house-drainage System. Bxliibitton of „ cxxvUl, 3!" 

Duty-trials of a Pumping- engine built by The Geo. F. Blake Mtg Co. for 
the City of Newton. Mass. Peabody & Dean _ cxxxv, 167, 327 

KDye and tsuning Material from Catechu — cxslll, 4M i 
Colors, HrtlGclal, AnMiytlcal Tables for the qualitative Examination 
of. Weingartner-Zener cut, 76 \ 
Dyeing, A Revolution in. R. L Chase csn, 3T7, 437 
with Chlorophyll exxiv, 397 ] 
Dyestnfl "^~" — ' "' 
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Dyes and coloring Materials from La Plata cxxiii, ITO 

Dyke at the Head of Pea Patch Island, Delaware River. L. D'Auria, 

cxxxiJi, 328 

Dynamic Electricity. Development of. Wm. Dennis Marks cxxi, 176 

Dynamics, Kraphical, The Subnormal in. I. P. Church cxxxili, 23 

Dynamite Gun, Pneumatic. E. L. Zalinski cxxvii, 328, 408 

Dynamo-electric Machine, Dynamo and motor Calculations. C. H. Bedell, 

exxxiii, 497 
Design of. G. S. Dunn, 

cxxxix, 384 
Closed-coil, constant-current H. S. Carbart, 

cxxxvii, 140, 209 

Largest Brush. R. H. Thurston cxxii, 263 

Machinery, Law of the Variation of the E. M. F. of a 

Wet»tinghouse Dynamo. Searing and Hoffmann. ..cxxviii, 93 
Machines. Franklin Institute Tests of. Carl Hering... cxxii, 448 

Dynamometer for small Motors. John Hoskin exxxi, 489 

Tatham's.... cxxii, 377 



Early Conception of the magnetic Field. E. J. Houston exxxiii, 208 

Electro-therapeutics, Som<^ Curiositie* in. E. J. Houston cxxxiv, 402 

Earth, How it is Measured. J. H. Gore cxxxiv, 358, 415 

-pressure, A Theory of the actual, etc. P. Vedel cxxxviii, 138, 189 

Earthquake, Disturbance of astronomical Levels by cxxiii, 339 

in Japan. John Carbutt * cxxxii^ 169 

Earthy Matter in Plants, Distribution of cxxi, 426 

Economics of automatic Engines. R. H. Thurston cxxxiv, 259 

Edison's Mimeograph and duplicating System, Report on cxxvii, 381 

Editorial Comment exxxiii, 75 

Edson's pressure-recording Gauge, Report on. cxxxvii, 241 . 

Education and the State Lniversity. Wm. S. Aldrich cxl, 262 

Efficiency of Steam-jacket, Maximum. R. H. Thurston cxxxi, 276 

" Eggio," a Preparation of the Yolks of Eggs, Analysis of. C. S. Boyer, 

exxxiii, 205 

Eggs, Salicylic Acid for preserving cxxvii, 255 

Egyptian Civilization, Dawn of. Geo. Selikovitch cxxiii, 341 



Egyptians, ancient. Use of Diamond-drill by. W. F. Durfee exxx, 318 

Eikonogen, A new Developer in Photography. 

Electric Arts, Progress in 1888. Secretary's Report cxxvii, 120 



Brevities cxxiii, 67 

Circuits, divided. Graphic Construction for determining the Re- 
sistance of cxxviii, 157 

Clocks, Contact-maker for. Louis H. Spellier cxxi, 22;* 

Conductivity of Gases and Vapors cxxiii, 238 

Conduit, Underground, De Voe's cxxxvii, 160 

Chenoweth's, Report on cxxviii, 230 

Crucible, Siemens' cxxv, 475 

Current, Oxidation of metallic Arsenides by. Lee K. Frankel, 

cxxxii, 451 

Sulphides by. Edgar F. Smith cxxx, 145 

Currents, continuous. Use of the constant- shunt Method for the 

Measurement of . C. W. Pike exxxiii, 476 

Currents, high-voltage. Oil as an Insulator for. David Brooks.. cxxxi, 491 
Induction Coils and Induction of. Elihu Thomson, 

cxxxii, 81, 240 
Physiological Eifects of Currents of high frequency. 

E.J. Houston cxxxiv, 71 

Poly phased. Paul A. Winand cxxxiv, 312, 388 

Discharges, Action of, on pure Nitrogen cxxiii, 422 

Forge, Using a saline Solution as Resistance. Burton's Process, 

cxxxvii, 169 
forging. Burton's System cxxxii, 320 
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Electric forfiing, lolling and Bhnping Metals. Geo. D. Burton cxxxi, 400 

Furniice, Cnleium carbiae, A new Product of the, 

CXXXix, 72, 139, 333, 321 

Cowles", Composition of certain Products from. 0. P. 

Mabery cixii, 271 
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Prof. Wm. Cavdihome Un- 

win cxxx, 328 

International System of Screw-threads, Committee 

appointed to consider cxxxix, 240, 320 

Lecture Program for 1886-87 cxxii, 392 

1892-1893 cxxxiv, 331 

Library. Gift of Mrs. Bloomfield Moore to the endow- 
ment Fund cxxvi, 504 

Report of the Committee, for the Year 1885, 

cxxi, 230, 397 
List of Members, October 1, 1838. January Supple- 
ment ; cxxvii, rr 

January 1, 1890. March Supple- o 

ment cxxix, S 

Monthly Proceedings of, January to May, 1886 cxxi, E 

Monthly Proceedings of, June to November, 1886..cxxii, ^ 

Monthly Proceedings of, Dec, 1886, May, 1887 cxxiii, g 

Monthly Proceedings of, June to November, 1887..cxxiv, *o 
Monthly Proceedings of, Dec, 1887, to May, 1888... cxxv, » 
Monthly Proceedings of. June to November, 1888.. .cxxvi, 2. 
Monthly Proceedings of, Dec, 1888, to May, 1889..cxxvii, g 
Monthly Proceedings of, June to November, 1889..cxxviii, o 
Monthly Proceedings of, Dec, 1889, to May, 1890...cxxix, ^ 
Monthly Proceedings of, June to November, 1890... cxxx, ^ 
Monthly Proceedings of, Dec, 1890, to May, 1891.. .cxxxi, o 
Monthly Proceedings of, June to November, 1891. cxxxii, S* 
Monthly Proceedings of, Dec, 1891, to May, 1892..cxxxiii, g 
Monthly Proceedings of, June to November, 1892..cxxxiv, « 
Monthly Proceedings of, Dec, 1892, to May, 1893...cxxxv, ^ 
Monthly Proceedings of, June to November, 1893..cxxxvi, 2. 
Monthly Proceedings of, Dec, 1893, to May, 1894..cxxxvii, o* 

Monthly Proceedings of, June to Nov., 1894 cxxxviii, 2. 

Monthly Proceedings of, Dec, 1894^ to May, 1895..cxxxix, ^ 

Monthly Proceedings of, June to November. 1895 cxl, :_, 

New York Section, proposed by Dr. Robt. Grimshaw, 

cxxx 329 
Paris Exhibition, Election of Wm. L. Boswell as Dele- 
gate of the Institute cxxviii, 80 

Presentation of a Portrait of Daguerre by Mrs. Willard, 

cxxiii, 66 
Printing of Papers and Discussions, Resolutions 

respecting. cxxxi, 320 

Report of special Committee to Investisate the Protest 
of Paul La Cour, re Delany's synchronous mul- 
tiplex Telegraph cxxiv, 81 

Report on the Establishment of a State Weather Ser- 
vice cxxiii, 38 
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lUklin Institdte, Beports of Board of Managers, CommitteeB, Sec- 
tions, etc. See the February Impreitiotti. 
Resolution authoriztnn Preaident and Secretary to sign 
Reports of Committee on Science of the Arts, 

Resolutions adopted in relation to the Ship-canal across 

New Jersey cxsxiii, 1 

Resolutions approving the EstablisiiRient of a Section 
of Steam Transportation in the United States Na- 
tional Museum cxxii. 

RDSoIutions suggesting Reform in the technical and 

scientific Bureaus of Uoveranient cxsv, 1 

Secretary's annual Beports of scientific and industrial 

Progress. See FibruftTy Zmpreaatoim. 
Secretary's Reports, AbBtracts. See fmpreuion of 

Bute utmght. 
Sect ION R 
Chemical Section, Monthly Proceedings of, December, 

1888, to May, ISJ-g cxxvil, 

Monthly Proceeilings of, June to 

November, 1889 esxviii, 

Monthly Proceedings of, December, 

ISaS.to May, 18BI) oxxix, 

Monthly Proceedings of, June to 

November, 1S»\ cxxx, 

Monthly Procei^dinf^ of, December, | 

18<iii,to May, 1891 cxxii, i 

Monihly Proceedings of, June to t 

November, 1891 csxxii, ' 

Monthly Proceedings of, December, £ 

1891, to May, 1892 cXKXili, ^ 

Monthly Proceedings of, June to 3 

November, 1892 cxsxiv, s 

Monthly Proceedings of, December, e 

1892, to May, 1893!; cssjcv, ^ 

Monthly Proceedings of, June to S 

November, 1893 cxxxvi, g 

Monthly Proceedines of, December, S 

1893 cxxxvii, E 

EUelricnl Seetion, Monthly Proceedings of, June to Z 

November, 189". oxsx, a 

Monthly Proceedings of, February, E 

1891, to May, 1891 cxxxi, 5 

Monthly Proceedings of, Jane to g 

November, 1891 cixxil, | 

Monthly Proceedings of, Decemt)er, = 

1891, to May, 1893 cxxxiii,wi 

Monthly Proceedings of, June to 

November, 1892 cjucidy, 

Monihly Proceedings of, December, 

189-2, to May, 1893 cxKxv, 

Monihly Proceedings of, June to 

November, 189S cxxsvi. 

Monthly Proceedings of, November 

to December, 1893. oxxxvil. 

Organization of approved at the 

Stated Meeting, December 17, 

1890 exxsiii, 1 

Seetioii of Engine^m and JVmtal Are/iiitcli. 
Monthly Proceedings " " " 

to November, 1893 kssxvi, 

President's Inaugural AddreBS-.cxxxvl, 4 
Smoke-nuisance, Abatement of, Committee appointed. 

State Weather Service, Plans submitted for the 
Organization of. cxsiv, 
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Franklin Institute, State Weather Service. Text of the Act of Legisla- 
ture establishing cxxiii, 247 

System of Screw-threads, Correspondence relating to, 

exxiii, 261 
Tests of Dynamos, Practical Deductions from. Carl 

Hering cxxil, 448 

Thanks to Mr. Frederick E. Ives. cxxxiii, 336 

Vote of Thanks to Gen. A. W. Greeley, Capt. H. BL C. 
Dunwoody and Sergt. T. F. Townsend of the Signal 

Service, U. S. A cxxx, 416 

Wm. Sellers, Action of Institute on his Resignation 

from the Board of Managers cxxxvii, 160 

and Am. Hallway Master- Mechanics* Assoc'n, Report 
of joint Committee on the Hammer-blow of locomo- 
tive Driving-wheels, etc cxxii, 295 

Freeboard, A practical, easy Way of determining and comparing. A. Bod, 

cxxxviii, 367 

Freezing Point of Ethylene cxxv, 78 

K. Olszewski.. cxxviii, 396 

Freight-train Brake, the Westinghouse, Trials of cxxv, 164 

Fresh- Water Wells of the Atlantic Beach, Notes on. Persifor Frazer...cxxx, 229 
Friction, internal, Distribution of, in steam Engines. R. H. Thur8ton..cxxvi, 370 

Relation of vapor Density, etc cxxii, 124 

of non-condensing steam Engines. R. H. Thurston cxxii, 419 

Phenomenal. John H. Cooper cxxxi, 375 

From Mine to Furnace. John Birkinbine cxxxv, 259, 376 

Fuel-gas and its Applications. Arthur Eitson cxxxii, 424 

System of the American Gas-furnace Company, Report on..cxxxviii, 321 

Oil. Chas. B. Dudley cxxvi, 81 

Fumaric Acid, Synthesis of cxxix, 338 

Furnace, downward-draft, Boiler Test with. F. E. Galloupe cxxv, 114 

Electric, Depretz's cxxv, 127 

Lontin's cxxv, 130 

Napier's cxxv, 376 

New Products of the cxxxix, 72, 139, 232, 321 

Production of Aluminum audits Alloys in the. Eugene 

A. Cowles cxxi, 111 

Furnaces, Blast, Crucible of. John M. Hartman cxxiv, 401 

Notes on. J. M Hartman cxxxiv, 133 

Cupola-, for Melting Pig-iron. Gouvy-Durfee... cxxvi, 425 ; cxxvii, 1 
Downward-draught. C. A. Lozano and H. F. T. Erben cxxiv, 375, 423 

Reply to Galloupe's Criticisms. C. A. 

Liozano cxxv, 413 

Electric, Some early Forms of. Edwin J. Houston, 

cxxv, 27, 127, 300, 376, 475 ; cxxvi, 64, 215 

Watt's cxxvi, 215 

Werdermann's cxxvi, 64 

Gas-, Reichhelm's cxxxvii, 480 

Fused Salts, Specific Gravityof some. J. W. Richards cxxxviii, 61 

Fuses, electric, Telephonic Tests of cxxii, 301 

Fustic, young, Colonng Matter of exxiii, 78 

Fustin tannide exxiii, 78 
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Gadolinium Oxide, Equivalent of exxiii, 422 

Gallic Acid, New Test for cxxvii, 296 

Yellow Dye-stuff from cxxiv, 79 

of Tannin, Oxidation of cxxx, 157 

Galium chloride, Vapor Density of cxxvii, 235 

Galvanic Battery. See Battery. 

Galvanized Iron, On the use of for artesian Wells and for Conveyance of 
Water. Reuben Haines cxxx, 393 

Galvanometer, ballistic, A new. E. G. Willyoung cxxxiv, 474 



GalTanometera, d'Arsonval, Becenl Improvements in. N. H. Oennng, 

Galveston Harbor Problem. L. M. Haupt cxxsii', 2! 

Isdeep Water aBBured at? cixvil, !■ 

Gambler and Untcb. Henry Trimbie cxxvi, i 

at Singapore cxxx, X 

Gantler's Metbod of estimating Tannin. Henry B. Proctor. cxxix, 41 

Garbage, lltltlzatlonof. Bruno Terne cxxxvi, 2! 

Gardiner Lyceum, tbe first Trade-school In America. J. H. Cooper. csl, S' 

Gas-buinera, Governor-burners, etc. Wm. P. Gerhard, 

cxxxvil, 328, 408 ; CXSXViU, '. 
Engines. See Enginfu. 

Furnaces, American Gas Furnace Company's, Report on ....csisviii, a 

lleichbelm'a cxxxtII, 41 



.., ll,DriUingfor,ncar Philadelphia. O. C.S. Carter, cxxsvlli, 2; 

Composition of. Francis C. Phillips cxxiv, 241, 31 

GaseouB and liquid States, Graphical Espreaslon of the Relations between, 

cjtxiii, II 

Gases, Absorption of , by Petroleum. cxxvll, i; 

and Vapors, Electric Conduct ivlty of cxxiil, 2; 

Defecation of — cxxlll, 4! 
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A. K. Mansfield... 

^L Chas. W. MacCord cxsv, 41 

^H Limiting Numbers of, A Disclaimer by Professor HaoCord, 

^H C3UV, .li 

■ strength of. Sam'l Webber. cxxx, 2i 

-tootli Curve, Cusps of the. Geo. B. Giant cxxvlll, 2( 

-wheels. On the Deslen of . L. F. Kondinella cxzxvll, St 

OeorinK, Experiments on Transmission of Power by. Wilfred Lewis, .cxsli, J 

Gears, Efficiency of tlie Teeth of. Geo. B.Grant cxxlii, 3^ 

InterchiinKeabl& Report on Pratt & Whitney S^tem. cxxil, It 

'OfilftUne bromide of Silver. Celluloid as a Substitute for Ghiss In Pbotog- 

raphT, as a Support for. John Carbatt.. „ ra^:vi, 4^ 

Films, insoluble, as a Substitute for Glass In Photography cxxvi. It 



Generators of Electricity, Pyro-magnetic, eto. Carl Eedng...- oxxiv, Si 

Geographical CoDGress, InteinatJoiul, in Paris - cxxvi, 1< 

Cceological Map of Europe cxxv,4i 

Snrvey, Tbe United States, A broader Field for. Fervor 

Fraier csxrt, 2( 

Germanium, New Source of. cxxv, 3! 

NewKlemenL cxxlii, 4! 

Gibbon duplex street-railway Track, Report on. _ cxxxlil,4] 

GltaoDlte, Utah, Investigation of, Wm. C. Day. exl, 2! 

Girder, continuous, etc. C. H. Llndenbfrger. cxsxi, 3D, 11 

Girders, Bow-, Jointed, General Theory of . E. A. Werner. otir, 387,41 

Glaciers, Swiss.. raxii, ( 

Gloss Bricks, FaJconnler's „ cxxxvi!, 41 

-making. C. Hanford Henderson csxiv, II 

New Optical, and apochromatlG Iienses. E. Abbe. cxxlv, 1 

Silvering. czxxix, 3t 

Tulies, Sure Method of cutting. erxiil, 1 

K Wired-, Shumsn's, Report on cxxxvU, II 
lycerol. AJcohollc Products of Ferment a lion of. cxxv, IJ 
MtE-Hilchell System of anchoring Beams in Buildings, Report Dn..cxxxU, 31 



30 

Gold, Atomic Weight of cxxiii, 423 

Bullion, Use of Cadmium in assaying. C. Whitehead cxxxii, 365 

Electrolytic Determination of. £dgar F. Smith exxxi, 299 

Silver and, in base Metals, Mattes, etc., an improved Method of 

determining. Cabell Whitehead exxxiii, 470 

Thin Films of cxxxviii, 228 

•Good Roads, The Movement for. L. M. Haupt cxxxv, 1 

Government technical or scientific Bureaus, Resolutions asking Congress 

to reform. L. M. Haupt cxxv, 172 

Graff, Frederic, Obituary Notice of cxxix, 617 

Gramophone, Description of. Emile Berliner cxxv, 606 

Etching the human Voice. E. Berliner cxxv, 425 

Notes on the. E. Berliner cxl, 419 

Graphical Expression of the Relations between the gaseous and liquid 

States cxxiii, 180 

Interpolator cxxiii, 603 

Method, applied to the Study of the continuous Girder. C. H. 

Llndenberger cxxxi, 30, 176 

Representation of the magnetic Field. E. J. Houston..cxxxiv, 76, 240 
Graphics of the EflBciencies of the Steam-boiler. R. H. Thurston.. ..cxxxviii, 161 

-engine. R. H. Thurston.. .cxxxviii, 81 

Gravity-return System. E. P. Holly .' cxxxvii, 320 

Gun, [Pneumatic dynamite. E. L. Zalinski cxxvii, 328, 408 

Guns, Armor Protection for, in Battleships. W. C. Foley cxxxvii, 469 



H 

Haematokrit, an Instrument for separating the white from the red Blood- 
corpuscles. Judson Daland cxxxvi, 204 

Hsematoxylin, Action of Chlorine on. Macfarlane & Clarkson cxxix, 247 

Products of the Reduction of cxxvii, 72 

Hagemann's Anemometer. G. E. Curtis cxxiv, 186 

Hailstorm at Philadelphia Oct. 1, 1889. Edwin J. Houston cxxviii, 360 

Hailstorms. W. P. Tatham cxxvii, 437 

Haines' automatic micrometer Gauge for gauging the Thickness of Metal 

and Plates cxxxiv, 494; cxxxv, 42 

Hall Process for Aluminum cxxviii, 320 

Halogan Hydrides, Decomposition of by Oxvgen in Sunlight cxxv, 160 

Hammer-blow in Locomotives. W. H. Booth cxxiii, 47 

of locomotive Driving-wheels. W. E. Lockwood cxxxiv, 494 

Report of joint Commit- 
tee, Am. Rwy. M. M. 
Assoc*n and Franklin 

Institute cxxii,295 

Hammond Typewriter, Exhibition of cxxx, 416 

Report on cxxx, 337 

Handwork, Drawing, etc.. Value of teaching in the Public Schools. Ed- 
ward Combes cxxviii, 209 

Handwriting Identification of, by the Application of the Principle of 

composite Photography. Persifor Frazer cxxi, 123 

Harbor-bar Improvements. L. D'Auria cxxviii, 224 

Lewis M. Haupt cxxviii, 23, 294 

Hart's Clutch-hoist, Report on cxxx, 343 

ozokerite, paramne, etc.. Flasks, exhibited cxxxi, 240 

Harvard College Observatory cxxiii, 603 

Harveyized nickel-steel Armor-plate, Trials of, by the Bethlehem Iron Co., 

cxxxiv, 333 

fleat, Atmospheric, Utilisation of cxxii, 43 

of Formation of Fluorides. J. W. Richards cxxxi, 477 

Vaporization of liquefied Gases, New Method of measuring. 

Mathias-Isherwood cxxix, 293, 297 

liquid carbonic Acid near its critical Point. 

Mathias-Isherwood .cxxix, 297 

Photography. Fred. E. Ives cxxiii, 227, 249 
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Heaters, electric, Prize for csl, 31 

Eeatiug and smel ting with Water-i(M cxxiU, 21 

YenUlaMoa of laqte BulldinKa. A. R. Woltt. cxKxrlU, 4S, 11 

public Buildings. ThoB. Elklnton cxxvlll, 1( 

Cities by Steam. Chas. E, Ziaeri. cxxv, 1! 

SubalAnces in {[lass Tabes under Preesure. H. Pemberton, Jr.,cxKxi, 31 
nellDchromoHcopej a now optical Instrament for reproducing Color in 

Photography. F. E. Ives czxxlv, USj cxxkt, i 

Hellochnmiy. Fred. E. Ivea cxxvll, M, Ij 

Abney on. Fred. E. Ives. orasvili, K 

Prof. Lippmann's. F. E. Ives cxxzU, SI 

Helioraeter, The Tale, and Ub Work. Wm. L. Eikin oxxtv, 31 

Helium, Discovery of, in Uleveite _..„....cxxxjs, 4; 

flelme, William, Obituary Notice of .^. axsyl, U 



, Law of Elevation of, in the varloua Croas-sectioDS of 

tidal Rivers, etc. L. D'Auria cxxxl, 31 

Him, Gustav Adoipb, Preaeutation of commenioTative Medal of. cxxx, 4j 

Historical Sketch of the Franklin Institute. The Secretary. Maff StippU-^ 

Boist, Cl'utcV^j'Hart'si Report oiL'.'.'..'.V.'.'.'.V." ~!.'. .'.'.'! !!.'."'.V.V.'.'.'.'™1'^'."!^^ 

Teal's portable. Report on cxEvili, 31 

HoUeritb electric tabulatlDg System, Report on cxiix, S 

Holmes' Labricant-bearing. Coleman Sellers exxxil, 41 

Report on. czxxil, 4' 



Hopeine ... 
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Hops, Poisonous Properties of csxiH,*: 

Horse-power, Steam, What does it cost? Thos. Pray, Jr cxxis, 4' 

Horseshoe, an improved oxxxix, li 

Hongh knitting Miichine. G. M. Etdrldge cxxx, 31 

HoQBe-dtainage Traps, McClellan'sApparatOB for preventing the unseat- 
ing of by slphonHge cs»vii, a 



Report on current-metM Olnervatlons. G, L. Martin , , 

Hydrazine, Diaraideor essiv, 2- 

Hydrides, halogen, Decomposition of, by Oxygen In Sunllj{ht cxxv, II 

Hydrocarbons, Commercial Synthesis of the. F. Wyatt „ cKxtz, i] 

I Hydrocyanic Add, New Reaction for small Quantities of oxxlll, Si 

rZ^drogen and Barium peroxides. Lun^ .^ -oxxlx, 3: 

Company, Process of protecting Iron from Corrosion cxxv, 41 

Compounds, Liquefaction and Solidification of ~(!XxUi, II 

iodide, Preparation of. _0«XV^ a 

peroxide, SblnUon of '- "' 

phosphide, Generotinn... ^_., _, 

silidoe. Formation of, as a claaa Experiment... cxslli, 4i 

sulphide, Action of, on metallic Anines. Smith and Keller, cxxx, 4' 
_l5dio([raphic Work of the U. S. Navy. A. B. WycKofl .cxxl, 

glroqulnone as a Developer in Photography cxsv, 
ypoiheais" or "AsBumption." Pliny E. Chose csxil, 
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B, On the Growth and sustalninR Power of P. Tedel cxl,3M,4 

Unpact of Water upon plane Surfaces. Verification of Wetabach's Theory. 

F W, C. Smitti, Jr., and Franklin Sheble cxxl v, 21 

Tniprovemcut of Sabine Paaa. Correspondence between Prof. Haupt and 

Capt. Turtle cxxvi, 137, 140, S' 



82 

Improvement of the Port of Philadelphia. Lewis M. Haupt cxxiv, 321 

tidal Elvers. Lewis M. Haupt cxxiv, 264 

Incandescent-arc electric Light G. W. Walker. « cxxxix, 240 

gas-light, Lungren's cxxxii, 400 

electric Lamps, Recent Tests of. W. P. Tatham cxxi, 149 

Small .« cxxli^ 80 

Westinghouse's cxxxvii, 80 

Indeterminate Multipliers for the continuous Girder. C. H. Lindenberger, 

cxxvi, 466 
Index to Reports, Committee on Science and the Arts, 1834-1890. November 

Supplement cxxx. 

Indian industrial Products cxxx, 237 

Indigo, Production of in China cxxvi, 502 

Indium chlorides. Two new. etc cxxvii, 235 

Induced Currents, etc. Elinu Thomson cxxxii, 81, 240 

Experimental Analogue for Direction of. L. F. Rondl- 

nella cxxxi, 391 

Induction Coils, and Induction of electric Currents. Elihu Thomson, 

cxxxii, 81, 240 
Inertia, New Constructi^»ns of the Force of, in Connecting-rods and 

Couplers. F. J. E[lein cxxxii, 192, 288 

of reciprocating Parts, Effect of, in modifying the Force trans- 
mitted to the Crank-pin. Francis E. Jackson cxxii, 161 

Inorganic Foods. N. A. Randolph cxxii, 274 

Inosite cxxiii, 498 

andDambose, Identity of cxxv, 77 

Insect Vision cxxii, 130 

Insects, Proposed Investigation of the Mechanism of the Flight of. 

E. Muybridge cxxxiii, 80 

Insoluble Reagents, Physiological Action of cxxv, 261 

Instantaneous photographic Exposures, Determining the absolute Time of, 

cxxvi, 162 

Photography, Artificial Light for cxxv, 76, 262 

Insulating Yalue of Oil for high-voltage Currents. David Brooks, 

cxxxi, 491 

Insulation, Electric cxxiii, 492 

Interchangeable Construction in Mechanism, History of. W. F. Durfee, 

cxxxvi, 413 ; cxxxvii, 44, 118 

Gears, Report on the Pratt & Whitney System cxxii, 139 

Interior Arrangement and Construction of Buildings to be used as 

Theatres. C. J. Hexamer cxxxiv, 43 

Conduit & Insulation Co., System of house and underground 

Wiring. E. H. Jonnsou, 

cxxxi, 169 

Report on cxxxi, 161 

Internal Friction in steam Engines, Distribution of. R. H. Thurston, 

cxxvi, 370 

Relation of vapor Density to cxxii, 124 

International Astronomical Congress exxiv, 74 

Electrical Exhibition, Glimpses of. Edwin J. Houston 29 

Report of Examiners, Section XI, 
Steam Engines. (^Supplement toY^}}- 

ruarv Number) cxxi. 

Report of Examiners, Section XXII, 
Meteorological and other Registers. 
Section XXIX, Educational Appa- 
ratus. Section XIII, Apparatus for 
high E. M. F. (Supplement to 

March Number) cxxi. 

Report of Examiners, Section XXII, 
Kailwav signaling Apparatus, etc. 
(Supplem>e?ii to January Number), 

cxxi. 
Report of Examiners, Section XXIII, 
Electro-medical Apparatus. (Sup- 
plement to May Number) cxxi,. 
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InterDational Electrical Exhibition, Report of Examiners, Section XXVI, 

Applications of Electricity to artistic 
Eflfects, etc. Section XXV. Appli- 
cation of Electricity to musical Ap- 
Earatus. (^Supplevnent to May Num- 
er) cxxi. 

Geographical Congress in Paris cxxvi, 163 

Interstitial Space. 1. D. Paret « cxl, 117 

Invention, the Law of. Horace Pettit cxxxviii, 433 ; cxxxix, 20 

Iodide of Starch, Blue cxxv, 78 

Iodine monochloride cxxiii, 72 

Percentage of, absorbed by Lard-oil in the Hiibl Method. Reuben 

Haines cxxxii, 67 

Vapor Pressure of cxxiii, 72 

Ions, Migration of the. Geo. F. Stradling cxxxv, 387 

Iron and Steel, Determination of Phosphorus in cxxiii, 495 

Microscopic Structure of. F. L. Garrison cxxiii, 181 

Production in tlie U. S. in 1894 cxxxix, 479 

Cast-, Influence of Aluminum on. Keep, Mabery & Vorce cxxvi, 220 

chloride, Vapor Density of cxxvii, 235 

in Bone-blacK, Notes on. Bruno Terne cxxxiii, 291 

increase in the Consumption of cxl, 478 

Nickel or Magnetite, Magnetic Properties of, affected by Tem- 
perature cxl, 157 

Iron Ores of the U. S. John Birkinbine cxxvi, 190 

Table of the relative Value of. John M. Hartman cxxiv, 395 

Pig-, in the U. S., Development of the Mfr. John Birkinbine, 

cxxxii, 337, 413 

Mfr. in the U. S., Center of. Edward Atkinson .cxxxiii, 146 

Protectingfrom Corrosion, Gesner's System. H. Haupt cxxv, 418 

Irrigation. A. B. Wyckoff cxl, 241 

Progress of, in the U. S cxxxix, 310 

Isochromatlc Photography cxxiii, 246 

Contributions to. F. E. Ives cxxv, 479 

Report on F. E. Ives' Process cxxii, 290 

Isolation of Fluorine. A. E. Tutton cxxv, 314 

Ives* portable projecting Lantern, Report on cxxix, 230 

Ivins* seamless Tubes, Exhibition of cxxix, 264 



Japanese magic Mirror. F. E. Ives cxxv, 24, 264, 324 

MuTors, Composition of the Bronze of cxxvi, 600 

Jet, liquid. Reaction of a. J. Burkitt Webb cxxiv, 144, 463 

Jetties, Improving Estuaries by. Lewis M. Haupt cxxv, 306 

Johnston's Kail-bond cxl, 464 

safety disconnecting Device for Trolley lines cxxxvi, 319 

Joints, Riveted-, in Boiler-shells. W. B. LeVan cxxxi, 252, 335, 460 

Jones, Thomas P., Founder of the Journal, Biographical Sketch of. Fran- 
cis Fowler cxxx, 1 

Joule's Equivalent, A Computation of. R. H. Thurston cxxxiii, 289 

Journals, electrical, A list of. Carl Bering cxxxvi, 77 

Jove's Autograph. W. N.Jennings cxxxiii, 77 

Julien System of electric Transmission. Pedro (t. Salom cxxiii, 476 

Jupiter, Periodic Variation of Spots on cxxiii, 339 

K 

Keyboard for Pianos, von Janko's cxxxiv, 494 

Keyinc for Machinery, Woodruff 's System cxxv, 171 

Kino, Liquid cxxx, 319 

Kipp's Apparatus, Preparation of Chlorine, S Og and Oxygen in cxxv, 78 

Kobellite from Ouray, Col., Compo.^ition of. H. F. Keller cxxviii, 148 

Koyl's parabolic Semaphore, Report on cxxviii, 81 
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Lactates, Metallic, Use of in Electro-plating cxl, 480 

Lance's Method of utilizing oil-cloth Waste, Report on cxxvi, 334 

Landslide, Danger to a Bridge on the N. Pac. R. R. from. cxxxi, 340 

Lantern, Ives' portable, Report on cxxix, 230 

Lapachic Acid, Derivatives of. S. C. Hooker. ....cxxxi, 61 

Hooker and Greene cxxxi, 56 

and its Derivatives, Constitution of. Hooker and Greene, 

cxx^iii, 142 
Lard Oil, On the Percentage of Iodine absorbed by in the Hiibl Method, 

Reulien Haines cxxxii, 67 

Latent Heat of Vaporisation of some very volatile Substances. Chap- 

puls-Isherwood cxxix, 110, 113 

Latitude, Determination of computing Places of Stars for. cxxvii, 272 

Laufif en-Frankfort electric Power-transmission, Tabulated Results of.. cxxxi v, 167 ^ 

Law of Invention. Horace Pettit cxxxviii^ 433 ; cxxxix, 20 

Variation of the theoretical Amplitude of tidal Oscillation, etc 
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Terrestrial and solar Statistics cxxiii, 491 
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Some American Contributions to Meteorology cxxvii, 104, 17& 

Meter, Current-, Observations (hydraulic). G. L. Martin cxxv, 340 
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vital Phosphorescence cxxiv, 239 

Chlorophyll aod gelatine-bromide Plates. F. E. Ives cxxv, 479 

Color-. F. E. Ives cxxxi, 1 

Lumiere-Lippman. F.E.Ives cxxxvii, 16 

Prof. Lippmann's Method. F. E. Ives cxxxii, 275 

Mr. Carbutfs Remarks on Ives'. Process cxxxiii, 336 

Constant Focus and depth of Focus in Lenses. Wm. A. 

Cheyney cxxviii, 356 

Correct color-tone, etc. Fred. E. Ives cxxii, 123 

Depth of Focus in Lenses W. A. Cheyney cxxix, 470 

Determining stellar Parallax by cxxiii, 340 

absolute Time of instantaneous Exposures, 

cxxvi, 162 
Diazotype Process of photographic dyeing and printing. 

John Carbutt cxxxi, 484 

Double Ammonium bromides in cxx\ii, 135 

Copper bromide in \ cxxvii, 135 

"Flash-liglit." John Carbutt cxxiv, 400, 461 

Heat-. Fred. E. Ives cxxiii, 227, 249 

Heliochromoscope, a new optical Instrument for reproducing 

Color. F. E. Ives cxxxiv, 412 

Hydroquinone as a Developer cxxv, 338 

Improvements in portable Cameras. C. Chambers, Jr....cxxiv, 480 

Insoluble gelatine Films as a Substitute for Glass in cxxvi, 162 

instantaneous, Artificial Light for... cxxv, 76, 262 

Isochromatic cxxiii, 246 

Report on F. E. Ives' Process cxxii, 290 

Lightning Photographs. Wm. Jennings cxxxiii, 505 

Micro- cxxiii, 246 

Miethe's tele-photo Lens. John Carbutt cxxxiii, 240, 334 

Mountant for albumen Prints cxxiii, 5(0 

Negatives of unusual Size. John Carbutt cxxxiii, 334 

New Developers cxxviii, 492, 493, 494 

Philadelphia's Share in the Development of. Julius F. Sachse, 

cxxxv, 271 

Platinotype Process simplified cxxv, 77 

Remarkable Photograph exhibited by W. C. Taylor cxxv, 80 

Report on Dr. Maddox's Invention of substitutmg Gelatine 

for Collodion cxxviii, 233 

Search for a minor Planet by. cxxiii, 491 

Solar Corona cxxiii, 174 

Substitute for Glass in. John Carbutt cxx\i, 478 

Tele- photo Lens. J. F. Sachse .. cxxxvi, 214 

Toning silver Prints with platinum Metals cxxix, 149 

with phosphorescent Substances. F. E. Ives cxxii, 465 

)togravure Process. Swan's cxxxii, 400 

3to-saltsof Silver. M. Carey Lea cxxiv, 78 

^sical Exercise. J. M. Taylor cxxxiv, 259 

Geography of the Hawaiian Islands. Wm. Libbey cxxxvii, 239 
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position. A. E. Ooterbndse, Jr cxxv, 223 

miot-Chait of the Xofth AtlanticL Evererr Hajden cxxv, 365, 446 

Pipe-coverings, non-conducting Tests of cxxxix, 316 

Planet, Mean minor ~ ^^^!^ 1^2 

Pbotof^iaphic Search for ~ cimii, 491 

Plant Analvsis as an applied Science. Helen C. De S. Abbott cxxiv, 1 

Forms, Cbemicsd Basis ot Helen C. De Sl Abbotts -cxxiv, 161 

Plants, An^inhabited - cxxii, 460 

Modification of by Climate .- cxxii, 226 

Platinotype Process, Amplified cxxv, 77 

Platinom, Action of Mercury on. J. M. Crafts - cx3m, 419 

£lectn>depositionoL Wm. H. Wahi rx^x, 62 

Metals for toning photographic silver Prints rxxlx, 149 

Thallium in ..- cxxiv. 3i*9 

Plajnarism, Some Refle^'tions on. cxxxiv, 312 

Plastering of Wine in Frames cxx^ii, 139 

Pneumatic Djmamite Gun. E. L. Zaiinski- ..exxvii, 32.S 408 

fife-alarm System, Gokttein's automatic C3cxxviii, 320 

Tool for driKsing and en?Ia^'ing Stone, Wood, etc Jas. S. 

McCoy '- ._ exxvii, 491 

Report on -cxxviii, 1 

Poisoning, cyanide. Antidote for. ~ cx3cxix, 395 

Polyphased t^unents. Paul A. >Vinand cxxxiv, 312, 388 

Pontoon Bridge at Xebrasfca City. _ C3txvi, 339 

Port of Philadelphia. L. M. Haupt- cxxxiii. 33 

Improvement of the. Lewis M. Haupt.— cxxiv, o21 

Removal of Islands— cxxvi, 339 

Portland Cement, Permeabilitv of Mortars of exxvii, 219 

Ransome's unprovemeut in Manufacture of. R. J. Yna- 

welL cxxiii,470; cxxiv, 61 

Position-finder. See Bange-iinder. 

Possibilities of applied Science. Oberlin Smith. .^cxxxi, 422 

Potassa in Ash, etc cxxv, 75 

Potash caustic. Vanadium in. Edgar F. Smith... cxxviii, 490 

Potassium meta-bisulphite. exxvii, 138 

Poughkeepsie Bridge. Some Facts concerning- ..exxvii, 147 

Power at Niagara, Cost of cxxxiv, 477 

-brake, Westinghouse. for freight Service. cxxv, 80 

Experira#*nts on the Transmission of, by Gearing, made by Wm. 

Sellers & Co. Wilfred Lewis.. cxxi, 439 

-transmission by Gearing, Experiments on. Wilfred Lewis cxxii, 97 

Rope. J.^L Dodge exxxv, 437 

Electric. E. Griffin cxxxiv, 169 

Frank J. Sprague exxvii, 161, 254 

Lauflfen- Frankfort, Tabulated Results of, 

cxxxiv, 167 

Pratt & Whitney System of interchangeable Gears, Report on . cxxii, 139 

Precious Stones. Geo. F. Kunz cxxx, 161, 287 

Precision in the Use of the tuning-fork Chronograph. Walter L. Webb, 

cxxxiv, 219 

Prediction, diemical. Confirmation of cxxii, 464 

Premium, 3Iagellanic award of, to L. M. Haunt cxxv, 165 

Preservative for Meat— Preservaline. Bruno Terne cxxxii, 370 

Pressure-gauge, Recording. W. H. Bristol cxxix, 80 

influencing chemical Reaction cxxii, 65 

Priestman's Petroleum-engine as manufactured in America. Coleman 
Sellers cxxxv, 89 
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Purification of Mercury. J. M. Crafts oxxv!, 4: 
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Pyrrol, Compound of picric Acid with. S. 0. Hooker csxxi, I 
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Pyro-magnetic Motors and Generators of Electricity. Carl Hering cxxiv, 2', 
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aartz, Fine Threiida of. C. V. Boys cxxiv, 1 

[Uerbmeho Extract , cxxix, 
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T|IBainf ail and typhoid Fever. Wra. P. Mason cxl, 31 
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Rapid Transit snd Pieysted Rnilwaya. Francia E. Galloupe exxil, 133 

ill Citiea. Lewis M. Haupt oxxv, i 
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Francis E. Galloupe cixl, 70, 139, 199, 263 

Range-flnder, electrical, Flske's, Report oil cxxsiv, 249 

of Tides in Rivers and Estuaries. E. A. Gieiwler cxxsll, 101 
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and elevated Railway. H. Reed cxxxll, 4w 

John A. Wilson cxxxl, 79 

ReceDt Developments of Electricity abroad, Carl Hering cxxxvl, 447 

Recording Pressure-gauge. W. H!! Bristol cxxlx, 80 

Red Twillalits cxkI, 76 

Redhoffer perpetual-motion Machine. Henry Morton ciixsix, 246 

Reducing Affeiits, Metallic. H. P. Keller. cxxsviii, 306 
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speech? Edwin J. Houston cxxlll, i 
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and temperature Coefflcieuts. Some new Appaiatns 
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Road Movement, The. L, M, Haupt. c 

Rolling Machine. Simonds. 
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S.L.Wiegand exsviU, If 

Metals l>y electric Heat. Geo. D, Barton cxxxt, WO 

Rope Power-traiimiBslon, J, M.Dodge cxsxv, 437 
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Rubies, Arttteial, G, F. Kunz. cxxll, B79 

Russian and American Petroleum. S. P. Sadtler. cxxv, 3Si 

Runt, Protection of Rails in active Service cxxvl, "" 

Rutin, Supposed Identity of with Quercitrin cxxvi, 
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e Pass, Improvement oi. Thomas Turtle and Lewis M. Haupt...cxjcv, 41l> 
ConvspunUeuce between Prot Haupt and 

(Jspt. TurUe cxxvl, 137, 140,24tt 

^barin. Detection of. S, C. Hooker cxxvll, 81 

111 Articles of Food. E. Bomstela. cxxvi, 4ie 
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Devices applied to Macliines, Practical Uesults from. J. H. Cooper, 

cxsxvii, 32 
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in Beer, Detection of cxxTll, 138 

_Mufer" cxxv, 357 

[fcitfliy Disposition of t!ie Dead. C. A. Harvey exxviU, 362 

Engineering, Vf- P. Geriiard cxxxix, 4B7; exi, 56, 90- 
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Saponiflcation of Fats c!c?cix, 343 

Sardine Oil.. cxxiii, 78 

SaoitSte. Marie Canai, New Canadian i-xl, 62 

scaffold, Ziegler" 8 patent, Report oo. I'Nxvi, 149' 

Scale and Measure, A natural. John H. C'oopei- vxxv, 133 

boiler, Composition of. G, A. Koenic cxxiil, 145 

Schleaingec'a System of Electric transmission cxxii, iWl 
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Schorlomite. Geo. A.Koenig cxxEii, SU^ 
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Scientific Expert, The, in forensic Procedure. Cliaa. P. HIoies..._ cxxxv, 407 

Inquiry. Tlie Limits of. H. Hensuldt _ ..cxxxi, 368 

Screw-propellers, A Method of designing. Clirlstlan Boebla- cxxii, 119 

-threads. John L."Giil, Jr... cxsv, 33» 
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Sealing volatile Liquids in giaaa Tubes. Wni. H. Greene cxxvli, 6» 

Seaport, Philadelphia as a. F. A. Mahan cxxxUI, 186, 372 

Sel£liibr)cating Beariug, Holmes'. Coleman Selleia...- ,cxsxli, 406 

Sellers' System of Screw- threads, Correspondence in Relation to.- cxxiil, 261 

Sellfis, William, flfwignation from the Board of Managera, Action of In- 
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Report on .ciivlii, I 

Soparatlon, Partial, of t-he Constituents of a Solution by Expansion by 

rise of Temperalure. J. W. Mallet cxxv.a 

Sewer-gas, Creroation of. N. Wiley Thomas cxxiil, 1 

Sewerage, town, Mechanical Appliances in. George E. Waring, Jr cxil, 2i 

Shaefer's Compound for improving tlie quality of Steel cxxii, 3i 

S. Lloyd Welgand, 

CJtXli, 41 

Shain, Chas. J., Obituary notice of „ 0XSKllt,4i 

Ship-Canal. See t'nnin, 

between New York and Philadelphia, ResoluUons of the 

Franklin Institute. csxxiii, V 

Nicaragua _ cxxvi, 3' 

Panama eixvi, * 

Ship's Motion, Resistance lo, Bt«. P. M. F, Cazin _ cxsxv, 200, 299, 3i 

Ships, Resi^nce of. E. L. Newman eixsvll, 2183(1 

Sbuman's Method and Apparatus for making Wired-glass, Report on, 

cxxxvii, K 

Siemens' electric Crucible ...cxxv, 4' 

^BfUclum, RcBearcheson Boron and cxxvll, 3; 
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Silicon as a reducing Agent for metallic Oxides. Greene- Wahl cxxxv, 453 

Monoxide. C. F. Mabery cxxv. 260 

New Method of preparing. H. W. Warren.. cxxvi, 498 

Silk, Artificial cxl, 78 

Silver, Allotropic cxxxi, 319 

M. Carey Lea cxxviii, 73 

and Gold in base Metals, Mattes, etc.. An improved Method of de- 
termining. Cabell Whitehead »cxxxiii, 470 

chloride. Gelatinous. Lee K. Frankel cxxxvi, 167 

Electrolytic Separation of, from Copper, Zinc, Nickel and Cobalt. 

Smith and Frankel cxxix, 241, 243, 244 

in volcanic Ash of Cotopaxi. J. W. Mallet cxxiii, 500 

Oxidation of cxxv, 199 

Photo-salts of . M. Carey Lea cxxiv, 78 

Refining by Electro-metallurgy. George Faunce cxl, 287 

Silvering Glass cxxxix, 393 

Simonds' metal-rolling Machine cxxv, 343 

Products of . S. L. Wiegand cxxviii, 160 

Report on cxxvi, 335 

Skatol from Strychnine cxxiv, 398 

Slag-cement Experiments. R. W. Mahon cxxxvii, 184 

Thomas, for fertilizing Purposes cxxiii, 242 
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Snov7-shovels, rotary. Tests of . R. Grimshaw, cxl, 477 
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cxxvii, 397 

Soda (Ammonia), at the Paris Exposition cxxix, 255 

Caustic, by Electrolysis exxxix, 476 

Dej^osits, Natural, in the United States. T. M. Chatard cxxxix, 271, 341 

native, Deposits near Laramie, Wyoming. Pemberton-Tucker... cxxxv, 52 

Process, A new cxxvii, 136 

Sodium by Electrolysis of common Salt. A. J. Rogers cxxviii, 486 

Castner's Process cxxii, 347 

James Mactear cxxiii, 463 

-lead Alloys. Greene and Wahl cxxx, 484 

Solar Protuberances , cxxiii, 172 

Spots and Faculse cxxiii, 235 

Statistics and terrestrial Magnetism cxxiii, 491 

Solder for Aluminum, " Alsite " cxxxvii, 480 

Richards' cxxxvii, 160 

Solders for Aluminum. Jos. Richards cxl, 351 

Richards' specific-gravity Balance for cxxxvii, 239 

Solenoids, two-coil. On the variable Action of. Wm. S. Aldrich cxxxiii, 317 

Sound, Diffraction of. Wra. Le Conte Stevens cxxvii, 445 

Sounding, Shortening the Time of . F. M. F. Cazin cxxxviii, 70 

Specific-gravity Balance for Solders. Joseph Richards cxxxvii, 239 

of easily soluble Substances cxxiii, 76 

of some fused Salts. J. W. Richards cxxxviiii, 51 

-heat of Aluminum. J. W. Richards cxxxiii, 121 

Brines of different'specific Gravity. H. v. Strombeck.. cxxxiv, 154 

-heats of the Metals. J. W. Richards cxxxvi, 37, 116, 178 

-volumes of the saturated Vapors of Water, bisulphide of Carbon 
and Ether, and the determination therefrom of the mechanical 

Equivalent of Heat. Perot Isherwood cxxxiii, 55, 95 

Spectra, metallic. New Order of cxxi, 318 

stellar, Photographs of cxxiv, 33, 72 

Spectroscopic Test of tar Colors P. Schoop cxxiii, 497 

Spectroscopy, New Observation in cxxi, 376 

Spectrum Analysis of atmospheric Elements cxxii, 122 

Cometary cxxii, 471 

solar. New Map of the cxxi, 79 
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Speed of ocean Liners ^...cxxxlXi 47B 

Spelllcr, Louis H., Obituary Notiwof exssll, 383 

Spheroidal Stale ot Water. HewHrches on. Gossart csxvlil, IW 

Spindle-support. Bates'. S, L. Wleganii cixx, 78 

Spindles, splnuing, Bates' Support for, Report on cxxx, HI, 221 

Spimiing aud slmplug Tubes and welding Metals, Beviughm's Process, 

cxxxU, 821 

-mule, Lowe's Improveil. G. V. Elilridge cxxix, 26i 

Spiral- weld tube Machinery. Geo. Ross Green cxxxiJI, 1T6 

Spirally- welded steel Tubes. J. C. Bayles cxxvll, 96 

Spring near Gades cxsit, 48 

-waters in Fiiirmount Park Reulien Haines cxxxvii, 160 

near Philadelphia, Normal Chlorine in. Beuben HaJnes, 

cxxxrii, 134 

Standard Cell, New Form of. CarlHering cxxxl, 3M 

MeBsnres. E. A. Gieseler. esxvl, IIH 

Standards, local, tor Water Analysdii, etc. Beuben Hatnes cxxxl, 3T8 

Resistance, their Manufai'ture and Adjnstnient. E. G. Will- 

younji „ cxxxfli,SD9 

Star, Xew, in Andromeda ....,,. exxl, 348 

Stars and their Spectrn, Photograplis of cxxlv. 33, 72 

DifferentlBl Method of computing apparent FlBces of. In latitude 

Work. Erasmus D. Preston exxvli, 272 

New double cxxlii, 491 

Number of, in our Nebuln cxxlli, 172 
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State Weather Ser\1ue eisiiU3«,» 
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Report on the Estiiblishment of. cxxiiL 38 

Text of Act of Legislature establishing cxxlll, S4T 

Services, American Association of cxxxiv, 244 

Steam at high Pressures, EfQcleucy uf. A. W. Beauman .cxxvi, 49S 

-boilers. See Boilers. 

Riveted Joints in. W. B. LeVan cxuxi. 332, 338, 4iM 

Electricity as the Rival of. Louis BelL _ exxxi, 213 

Engines. See Eiigiiie, Eiigiiiei. 

EeononiicB of autumailc Engines. R. H. Thurs- 
ton cxsxlv, 21 

L:uv of cylinder Condensation in. L. D'AurIn, 

Exp.insion nf, Limitations of the. Wm. D. Marks... cxxlil, Z; 

Heating Cities by. Chas E. Emery oxxv, II 

'heating of passenger Tiidns on the Pennsylvania Baiiroad, Tbeo. 

N. Efy c\sx, 3* 

HoroB-power. What does it cost? Thos. Pray, Jr., 

cxxix, 478; cxxx, 

-Jacket On a maximum eSicieucy. B. H. Thurston cxxxl, 376 

-loop, The. W. U. Kerr cxxxii, 2*1, 392 

aaturaleil, mixed with Air. Repiirt of Experiments In nslng same 

in a nun -condensing Engine. System oi E. M. Strange oxxil, 400 

Transportation, Section of Besolutlons approving the Estabtisb- 

ment of, in the U. S. Nal'l Museum cxxii, 

teamsbips. Subdivision of, etc A. Ham cxixvil, TJ, 149 

'eel, Bessemer Process. Modification of. C. H Henderson cxxiii,4M 

Bails and Ingots id the U. S. in 18B4 cxxxtx, 89B 

Castings, Use of, in lieu of steel Forgings in marine-engine Work 

Wm, Parker cxxv, 

Manganese-. H. M. Howe cxxxv, 114, ___ 

Schaefer's Compound for Improving. S. Lloyd Wiegiind cxxii, 46t 

Use of in electric Machines, H. F, Parshall. - cxxxvii, 9i 

'i, Bessemer, Manufacturers of. Robt W. Hunt cxxvii, 387 

irUagultudes, The light Bntioof OXxUi, 236 

o-cbemistry. AReviewof. S. W. Toung. exxxix, 56 

eopUcou, portable, Ives' improved cxxvii, 491 
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StereoBcopeandits AppllcttlJaDs, Chas, F. Bimes ^..esxtU, MB, 43S 

Stereoscopic Effect, a new Method (or. A. F. Watch .._ cxl, *01 

liRhtnlnu Photoftraphs. W. N. JenningB cixriii, 505 

Stilling Waves hy Oil, Townsend's Apparatus for oxxiv, 42 

Storage Battery. See Buttei'y. 

System of street-car Propulsion. P. G. Sniom cxxxiv, 145 

Storm, Avlolent cxxii, 107 

Straight-eiiges, Very aeeurate, The Manufacture of. F. L. O. Wftdawortb, 

exjncyiil, 1 
Strntit) cation of the anthracite Measures at Fennsylvania, Studies of the, 

Henry A Wasmuth cxsiv, 109 

Street Pavements, AStadyof. Lewis M. Haupt cxxvlll, 4*0 

-ntilnay SeiTice, the preaeut Status of ttie atora^te-battery Syatem. 

P. G. Salom. exxxlv, 145 

Track, the Gibbon, Reponon cxxxiii, 417 ^ 

Strength of Gear-t^etii, Tfoteson. Samuel Webber. cxxs, ZS^H 

Materials. Aluminum-bronze and -brass and common Bronze, J^H 

CompetltiTe Testa of, at Watertown Arsenal cxs7, lO^^H 

Stresses in the Members of three-hinged Arches, Studies of. %. A. Werner, '^^^ 

cxxxW, 292,306, 420; cxxKV, ■IS, lafr ^ 

Stronij's Locomotive, Performance of. csiv, 80 

Strj'chnine, Skatoitroin cxxiv, 398 

Studies on the Stratiacation of the northern anthracite Field of Pennsyl- 
vania. H. A. Wasmuth csxxiv, 301 

Subnormal iumuphiial Dynamics. L P. Church.. cxxxiil, 2X 

Substitute for Wood wanted exxxix, 231 

Subway, the Reading, in Philttdelphui cx.txviii, 4fi0 

Sugar, Beet-, Industries I'xl, 79 

Cane-, Conatituenta of cxxvll, 139 

Corn-cane aa a commercial Source of. cxxxvll, 320 

Group, Coiitribatioiis to the Knowledge of cxxkU, 296 

Sncarsfrom Form aldehyde, Formation of „ exsy, 339 

Sulphides, Oxidation of, by the electric Current. Edgar F. Smith, 

cxxvll, 313 ; cxxx, 14S 

Sulpliocyanldea, Action of Electrolysis on. Smith and Frankel ...cxxtUI, 141 

Metallic, Eltidrolysls of. Lee K. Frankel cxxxl, Ufc=^^ 

Sulphur [lioxlile, Chlorine and Oxx^en, Preparation of, In Ktpp's Appa- ^^| 

ratua osst, ZS^H 

m roasted sulphide Ores, New Method for determining. E^ller '^H 

and Maas cxxxix, 3Stt 

Petroleums of America. C, F. Mabery oxxxix, 401 ; cxl, 1 

Recovery of, Chance's Process cxxlx, aisft 

from alkali Waste cxxvi, 31)1 

Volumetric Determination of, by Barium chloride cxxvii, 319 

Sulphuric Acid, Manufacture of, in France. oxxix, Kfr <^h 

Hvdrate, Is it Volatile at the ordinary Temperature 7 G. A. ^^H 

Koeulg o^uud, aMj^H 

Soma'-, Esthnationof Tannin in. .„ ^cxxv, 3M^H 

Bun Spots, Solar Protuberances, solar Phenomena and terrestrial Magnet- .•■■ 

Ism cxxiil, 172, 235, Ml 

Sospensiou Bridges, See Uri^eg. 

Swan photogravure Process. cxxxii, 40O 

Synthesis, Cammerclal, of the liluminating H3rdroearl}onB. Francis Wyatt, 

cxxxix. 232 
Synthetic Chemistry, Debt of medical and sanitary Science to. 8. P. 
Sadtler cx.iyll, 311 ■ 



T 

Talking Machines, Remarks on. E. J. Houston cxxiv, M(^ | 

Tangential Water-wheel. J. H. Cooper. exxxlx, 

Tannic Acids, Manufacturing in Crystals or Grains cxxlv. 

Tannin, A new, Cayota cxxvll,2„_ 

Animal cxxiv, ImJ 



Tannin, Chestnut-bark. Henry Trimble -.._ cxzxill, « 

-wood. Henry Trimble csxxll, 3( 

Gantler's Metbad ol eatlmttting Tanutn. Henry B. Proctor. ...cxxlx, 4! 

inSamac, EBtimstlon of cxxv, 3! 

its present and future Sources. Henry Trimble cixUi, M 

Matters, Analysis of some cxxlv, 41 

New Ileaetlon o( cxxx, 1( 

of oak Wood cxxlv, 3£ 

PhysioloRy of cxxviil, 3t 

Tannins, CoemlBtiTof. cxxx.ll 

Estimating. , cxsiil, 41 

Manufacture of, free from coloring Matter .cxxx, U 

Tanning Leather. Report on. Hancheater Exhibition. cxxv, 21 

Material— Can ^gre. Henry Trimble cxKViii, 2i 

from Catechu , CxslE), H 

Tapered Axles, Jones' Method of rolling. csxsi, 8] 

Tar Colors, Spectroscopic Tests of csxiil, i! 

Tartrazln cxsiil, 4 i 

Tatham Dynamometer cxxli, 35 

Teal's _porfeble Hoist. Report on _ cxsviil.St 

Technical Notes cxl, 155, 41 

tralnine. Talne of in public Schools. Edward Combes Cxxviii, 2( 

Teeth of Gears. Effleleacy ol Ueo. B, Grant czKitl, 31 

Telegraph, Delany'a synchronons-multiplex, Report on Paul La Cour'a 

Protest against Award to cxxiv, ! 

Electric, Future of the cxI, 41 

Phelps' Induction, Report on cxxii, i 

Writing. W. E.Gump cxxvi, 2£ 

Telegraphing without Wirea cxl, 21 

Telegrapby, Cable. PatrickB. Delany cxxilii, i 

Cable, Delany's Line-adjuster cxxvili, ( 

Delaoy's fast machine System cxl, 41 

Delnny's synchronous- multiplex System. Report on cxxi, 31 

Talephone, articulatlcB, Contributions to the History of. Edwin J. Hous- 
ton cxii, i 

Was Phillip Reis the Inventor? Edwin J. Hous- 
ton csxlv, 21 

Ellsworth's acoustic. Exhibition of cxxvili, i 

Beis' articulating. Some additional Facta concerning. Edwin 

J. Houston cxxli, I 

Beis' original. Can It transmit intell^;lble, articulate Speech 7 

Edwin J. Houston cxxiii, t 

Systems, On. A. E. Dolbear. csxi, 

l Temperature Coefacients, Determination of. E. G. Willyoong. ..osxsv, H 

Influence of, on the Torsion-couple of Wires cxxii, IJ 

Theoretical and experimental Determination of aDeflnltloii 
of Temperature. Raoul PIctet. Translated by B, F. 

_ Isherwood exxvi, 21 

^Tempered Copper, Eureka Company's, Report on cxxx,4] 

Temple Architecture, Ancient, Notes on. J. ii. Hartman cxxxvi, IS 

Terrestrial Magnetism and solar Statistics cxxill, ii 

Tertlwy Rainbow, A cxsl, 31 

Test, Delicate, forBiamnth oxxv, 34 

Testuig Machine, Olsen's. S. L. Wiegand cxxxl, li 

» Report on cxxxl, f 
Tetra-chlorlde of Carbon, Action of, en Oxides cxxv, 2t 
^Testa, Competitive, of Alumluum-bronze and -brass and common Bronze, 
of non-conducting Pipe-coverings cxxxix, 31 
Thatlinm in Platinum. oxxiv, 3( 

Theatres, Construction and Interior Arrangement of Buildings for. C. J. 

Hexamer. cxxxlv, i 

Theory, chemical, The Progress of. Peralfor Prazer. exxsl, 341, 321, 4t 

Tliermai Analysis of a "tandem " compound Engine. R. H.Thurston, cxxxvi, 2i 
^^ Tbermo-chemfcal Considerations applied to the Reduction of Alumina. Jos. 
^H W. Richards cxxxix,2£ 



50 

Thermo-chemistry, An instructive Case in. J. W. Richards exxxviii, 62 

Geological cxxii, 124 

-dynamics. DeVolson Wood. cxxiii, 128, 196, 298 

second Principle of, with a Suggestion of a Motor with- 
out Fuel. H. Mehner. cxxxiv, 89 

Thermometer, Lecture cxxiii, 180 

Registering. Wm. R Bristol exxxviii, 400 

Thiocarhonyl-cmoride cxxv, 358 

Thiocyanic Acid. cxxiv, 479 

Thomson's electric Welding at the Paris Exhibition. Cari Hering cxxx, 220 

Remarks on. cxxx, 80 

Report; on cxxx, 19 

Thome's type-setting Machine. Kepoit on cxxix, 399 

Tidal Oscillation, Law of Variation of theoretical Amplitude of, etc. L. 

D'Auria cxxxi, 350 

Tidal Rivers, Improvement of. Lewis M. Haupt '. cxxiv. 264 

Law of Elevation of high-water Line in tidal Rivers, etc. 

L. D'Auria cxxxi, 350 

Volume, Analytical Discussion of, etc. L. D'Auria cxxxi, 267 

Tides, Range of, in Rivers and Estuaries. E. A. Gieseler cxxxii, 101 

Theory of the, etc. L. D'Auria cxxiii, 331, 409 

Tillandsia usneoides. The Ash of. T. Chalkley Palmer. cxxvii, 131 

Timber Tests made by the Division of Forestry of the Department of Agri- 
culture. B. E. Fernrow cxxxii, 480 

Time, absolute. New Unit of. cxxiii, 491 

Electrical Distribution of. Allan D. Brown cxxv, 462 ; cxxvi, 14 

Tin-lead Solders, Richard's specific -gravity Balance for cxxxvii, 239 

-plate in the United States cxxxix, 397 

Machine, Buckman's cxxxiv, 334, 413 

Manufacture of. F. L. Garrison cxxx, 424 

Production in the United States cxl, 479 

Titration, Phenolphthalein and Methylorange as Indicators. Mary B. 

Breed cxxxv, 312 

Tornado Study, its past, present and future. John P. Finley cxxi, 241 

Torsion-balance, The Springer. W. Kent cxxxi, 319 

-couple of Wires, Influence of Temperature on cxxii, 176 

Town Sewerage, Mechanical Appliances in. Greo. E. Waring, Jr cxxi, 273 

Townsend, Sergt. T. F., U. S. Signal Oflacer, Vote of Thanks to cxxx, 416 

Toxic Properties of Metals cxxv, 261 

Trades-school, The first in the United States cxl, 275 

-schools. Jos. M. Wilson, 

cxxviii, 496 ; cxxix, 81, 204, 310, 383, 489 ; cxxx, 51, 125, 203, 241 

in France and England. Jos. M. Wilson cxxviii, 496 

Transformers, alternating Currents and electrical Distribution by. Rankin 

Kennedy cxxiv, 234 

for electrical Distribution. Carl Hering cxxiv, 76 

Zippernowski-Neri System. Carl Hering cxxiii, 249 

Transparent Gold. Outerbridge-Swan exxxviii, 228 

Transmission of Power by Grearing, Experiments on, made by Wm. Sellers 

& Co. Wilfred Lewis cxxi, 439 

Traps, house-drainage, McClellan's Apparatus for preventing unsealing of, 

cxxvii 248 

Traveler, for drawing Wires through Conduits. H. G. Morris cxxiv', 400 

Traveling Crane, The modern. A. E. Outerbridge, Jr cxxxv, 247 

Trees, forest, Age of cxxi, 318 

Trestle and scaffold System, Ziegler's patent. Report on cxxvi, 149 

Trichloracetic Acid as an Escharotic cxxvii, 235 

Triple-expansion Engine, Wm. M. Henderson's Improvement in cxxiv, 342 

Trolley-car Fender cxl, 240 

-cars as Life-savers cxl, 77 

Lines, Johnston's safety disconnecting Device for cxxxvi, 319 

Trout, young. Destruction of oy Mosqruitoes cxxiii, 88 

Tube (sph:al-weld) Machinery. Geo. Ross Green cxxxiii, 176 

Tubes, copper, Elmore's Process for making, by Electro-deposition cxxv, 340 

Mannesmann's Method of rolling, from the solid Bar cxxx, 487 

spinning and shaping, Bevington's Process of cxxxii, 321 



51 

Tobes, steel. Spirally. welded ,.;.' eiotvli, ( 

Timitsleii, Atomic Weight of. Smith & Deal , cxxxix, 2) 

•Tuning-fork ChronoRraph, Precision tn the Use of. W-L- Webb cxxxlv, 21 

"Tiirbliie Water-wheele, note on the Discharge of. J, P. Erlzell csxlv, t 

"Turbines. IrringP. Church ..^.'..,^ cxxlil,8l3, 31 

Woodbridge & Wood .■.„,:...': cxxll, 3B1, 4! 

Tmrettini, Theodore (Colonel). Election as honorary Member-of the Insti- 
tute ^.., tXKJt, 3! 

Twilights, Red , t„-.; exxi, 5 

TjpB-EeltlnK Machine, Thorne'B, Report on ,„'wi.*-.csxix, 3i 

Typewriter, "Bar-li«k," Report on_ .-.",., jaixxvl, 8! 

Dougherty's cxxxyti, f 

"Duplex" cxxlcix, i 

Hammond, Retnarkaon, andExhibmonof faBtWoTkon....'.EXxr, 41 

Report on cyxX^i 

Typhoid Fever, Raliifnll and. Wm. P. Mason - c.<l,-£l 



\J 



ixilL 



iZ 



Useful FonnuliB CxkxIs, 3J 

D lah Otocerlte. Alfred N. Seal cxxx, * 

^■DSUzation of Gttrbnge. Bruno Teme cxxxvl, 2! 

^Hl the Bye-products of the cohe Industry. Bruuo Teme...cxxxi!, 3' 
^^M Power of Niagara Falls, etc. Coleman Sellers cxxxll, i 

^T **»." -A new Value ot cxxill, S! 

^ Talue of the Ohm cssi, li 

Valuation of Fertilisers, etc. See Fert&ueri. 

Valve Diagram, Zeuner's. John L. Gow ,. exxTl, % 

Vanadium In caustic FotaBb. Edgar F. Smith. ,. cxxtIU, ti 

Tan der Weyde's Cube-lee cxxxvltl, \ 

Density of chlorides of Indium, etc _ cxxvll, K 

Chromium chloridea cxxvii, 3! 

Gallium chlorides cxxvll, 31 

Relation of intemnl Friction to. cxxll, 1! 

PreBsure of Bromine and Iodine. lodine-monochloridea csxill, 5 

'aporization, Latent Heat, of some very volatile Substances. Obappuis- 

laherwood cxxlx, 110, U 

Vauclain'a compound Locomotive, Report on cxxxll, 

forged Car-wheel. Report on cxxxll, ] 

Vehicle- wheels, Te^ts of. Howard M. Un Bols cxxll, i 

Ventilation, Heating and, ot large Buildings. A. R. WoUT exxxviil, 4o, 11 

public Buildings. Thomas BlfelntoD cxsvlii, It 

Ventiiri Tubes, New Forms of. Irving P. Church cxxvll, M 

Vibrating Engine, The Lidbacb ckxvI 3! 

VoIatUe Liquids. Sealing of, in glass Tubes. Wm. H. Greene cxxvU, t 

Substances, Latent Heat of Vaponzatlon of. Chappuia-Isherwood, 

CXXLX. 110. 11 

Volatilization of dissolved Solids during Evaporation of the Solvent cxxv, K 

Voltaic Battery, Cell. See Battery. 

Combinations, New Class of. C. E. Alder Wright exxv, 1 

■attmeter. Recording. H. S. Bering cxl. 4( 
^umetric Determluatiou of Sulpbui hy Bariom chloride cxxvii, 31 



f 



-Si 



m • 



Itf 




Waldi, PbekeC'^fi^HUflu <i< tile. H. E. Dun exnix, 81 

Wster. AiiNizee^,^itrQriii.c^ DefieraixiuttioaaC. frrrTM iilir— f ffafiilinnri 
afanMod &H.Baztta]B _ri_-_m! 



AaaJ^^OaloemiScauidaziis fiir. €Ce. Rctdhn Buifs cxxxL 318 

•. ;• Sapid <»iocimeaxlfietiuid for XitBifeBinL ^ T Unairi, 

'AQiiijtSeal ExauBiDAiUia q<L £ar twrhniral PurpoKiL Atfred H. 



• - 
• •• 



/•."C4Blor ot D. FitzGoald md W. E. Feas axxvnL 401 

'.•I>aaSaitknszidDwi^nKb&^of.a]i«l TTTmlaiiBiiBr rf miImbm 

I>e]i»tj of. bj PtesBiir^. £. H, Amagtt. oxvm. 193, .flT 

drinldne. SoCe on jonne Cases of. Wm. p. Masiv ^"rrrfi 355 

-gas. CMpariMa et with, mumioasni^ and GcneEstor-gas. 

F. Fisher cxxt,2S» 

Heating and amdtmg Eaqpcrhapntt wiA mfff, 7^ 

Lowe'a. B«poct on cxxni, 159 

-fyterllowayPtoCeetziii^BaiLfiiil^fziiiB^IijZIectnQ TrnprtdWcil, 



'pafl Faripe, Biirtaia'& e xxx f ii ^ 15§ 

aoCabie. Chaages effected ia hy BartPria. exxin, 501 

Poriieatkm^ Hyatt SsTTrtea^BepoKt 00. exxrt 71 

Bndotph Herin^ grrrf-r 221 

of . bj metaDie &0B. E. Devnoshne cxxix, 4i9 

-noB in Pipes. Irving P. Church ^^t^t^, SSH, 374 

Besearehea od the spberoidal State of Watni Goaaart. exxrm, 489 

ap he roidal State of ■ cxxTm,480 

Soppij for PhOadeiphis. AiteaiaB WeQs O. C Sl Outer. cxxxr, 5S 

of PfailadeiiMiia, Future^ Rudolph Herxag.~cxxm, 30 : cxxit, 139 

Conditkm of. a C. Hook». 

eaoni, 39i>, -174 ; cxxmi, 68 ; fxr^W 411 

Ramfall and. John BSrkiiibuie cxxiiL 277 

Snpfrfies of Cities, PnriiieatioD of. Alhcrt K Leeds^ — ^x^tH 9S 

ITse Off gpUTaaized Iron lor CoiiTeTaiiee of. ete. Benben Haiiifak 



'Whe^ Pulton, Report 00. cxI, 161 

TaiHonitaL J. H. Cooper. rrrnr, 80 

'Whe^ tnr^ne, Xote on IKadMrgeof. J. P. Friadl cxxIt, 67 

Watcfspo^it, An ineipieDt ...^ ~. ■ ...^^ ■ ■■ . ....«.». ^ — ei\i, 80 

Wastes, Freventable, in steam Pnu:tiee Wm. Kent — cxL 40e 

Wattle, The Anstrafian cxxix, 151 

WatTsdeetrf ' Fnmaees cxxti, 215 

Wftvea, foree of Iinpaet of, etc. L. D'Anria cxxr, 375 

h^ JLiqaids, New Tbeorj of the Propacation of. U D'Amia — cxrx, 436 

Weather-si|pkal Code, A Simplification of. Edwin J. Hooston * xxir, IS8 

Siffnab, A simplified System of. Joshna Posey cxxii, 125 

Weaver, jMm J., Obitnair Notice of c xxxii, liss 

Weavfpg, Application of Eteetiieity to. cxxiii, 72 

Weighing, I>eii«Eite, Errors in .....^......^ ..^ .^.cxxii, 365 

Kadiines. William Kent .. ...exxvi, 169 

Weights, Mofl^ rationa] Diyi»on of....~~~ ......... <^^^piit 75 

Weisbach 's Theory of the Impact of Water upon i^ane Sorfacesc Experi- 
mental Verifieation of. W. C. Smith, Jr., and Franklin Sbeble. cxxiv, 257 

Welding, Electric-. Eliha Thomson. ....^ cxxiii, 357 ; rxxri, 399 

C. J. H. Woodbury.- ......^ cxxri, 471 

Thomson's System. Report on ..J. ..-cxxx, 19 

Metals and spinning and shaping Tnbes. Berington's Process, 

CTHPrii, 321 

WeldoD-Pechiney Process for Chlorine ~ cxxri, 420 

Wells, Artesian. O. C. S. Carter. cxxxr, 58; cxxxri, 230, 298 

Fresh' water, of the Atlantic Beach, Notes on. PersifOT Frazer..cxxx, 229 



63 

'^elsbach System of Illumination. A. O. Granger cxxv, 379 

^erdermann's electric Furnaces cxxvi, 64 

^estinghouse Dvnamo, Law of the Variation of the E. M. F. of a. Sear- 
ing and Hoffmann cxxvlii, 93 

Power-brake for freight Trains. cxxv, 80 

Test of. cxxv, 164 

ITestinghouse's new incandescent electric Lamp cxxxvii, 80 

TTeston electric-measuring Instruments, Effect of external magnetic 

Disturbances on. C.W.Pike cxxxiv, 66 

Whalebone, Artificial cxxxix, 393 

Wheels, Vehicle-. Tests of. Howard M. Du Bois cxxii, 86 

White's adiustabie-extension ball-and-socket Joint, Report on cxxvlii, 89 

Wi^^and, S. Lloyd, Election as Trustee of the Elliott Cresson Metal Fund, 

cxxvii 491 

Wine, Boric Add in.. cxiviij 139 

Plastering of, in France cxxvii, 139 

Wing, Bird's.Motion given to the Air by the cxxiii, 287 

Wir^-fflass. Shuman's Process, Report oa cxxxvii, 161 

Wir^, Cooling of conducting, in Air and Vacuum cxxii, 43 

Formulie for the Calculation of. E. R. Keller cxl, 455 

Wiring. See Electric Wiring, 

Wood, A Substitute wanted for. in Warships cxxxix, 231 

Behaviour of, under hign Temperatures and Pressures, in the pres- 
ence of Water cxxviii, 394 

-fiber, Cellulose. S. P. Sadtler cxxiii, 393 

-turning. The Bacon Machines for producing ornamental Forms. 

S. L. Wiegand cxxxi, 319 

Woods, Nicaraguan, Investigation of. Rufus Flint. Introduction by R. 

H. Thurston cxxfv, 289, 294 

Wootten Locomotive, Report on cxxxii, 161 

Workshop, Evolution of the. C. J. Hexamer cxxxviii, 275 

World s Fair at Chicago cxxxiii, 356 

Writing Telegraph, The. W. E. Gump cxxvi, 297 

Wurts' Lightning-arresters, Report on cxxxviii, 247 

V 

Yale Heliometer and its Work, The. Wm. L. ElWn cxxiv, 318 

Yam-wei{^ng Machine, Automatic. Carl Hering cxxix, 16 

Yolks of fSggs, a Preparation of: ''Eggio," Analysis of. C. S. Boyer, 

cxxxiii, 205 



Zentmayer, Joseph, Obituary Notice of cxxvi, 483 

Zeuner valve-diagram, John L. Grow ckxvi, 255 

Ziegler's patent trestle and scaffold System, Report on cxxvi, 149 

Zinc, Electrolytic Separation of, from Cadmium. Smith and Frankel, cxxviii, 154 



INDEX TO AUTHORS. 



AUTHOBS' INDEX. 



Abbe, Cleveland. Fopiilut Errors la Meteorolony OXlItt, UB 

£. New optical Glass ancl epochromntli' Lenses cxxIt, TS 

Abbott, Helen C. DeS. Ulienilcnl Biisis of plant Forms. ^hkIv, ISl 

Plant Analysis as an applied Science exxlv, 1 

. Abne^, Cant Method for Detecting the Density of NegatU-es CKXill, 000 

Acheson, E. ti. Carbonindum, its Hlsloiy, Manufacture and Uses, 

exxsvl, IM, 379 

I Aldrlch, Wm. S. Education and the State Dnlverslty .esi. aSS 

Kotes on electro- mncnetic Machinery cxxxlll, 130, 3U 

On the varlat'le Action of two-coil Solenoids- .exxxltt. 31T 

I Alles, Alfred H. Analytical Examination of Waters for technical Pur- 
poses oxxvlt, 38S 

Couslitulion of Coal-tar cxxll,4S3 

, Some abnormal Sam pteH of Butter cxxvll, 334 

I AmsRat, E. H. CompreaBiblUty of tlie Uases, Oxyften, HTdroKeu, Kltro- 
I gen and Air, up to the Pressure of 3,000 Atmospheres, 

' exxvlil, 196 

On the Dilatation and Compressibility of Water and Dis- 
placement of its maximum Density tiy Pressure..-, cxxvlll, 4TT 
The Dilatation of conipreased Liquids, partloulnrly Water, 

CXXVIH. IBS 

I Ammen, Daniel. American Isthmlan-canal Routes cxxvlil, 100 

I Andreoli, B. New Observation lu Eleotrolysis cxI, isa 

Anthony, Wm. A. Electrical Measurements, especially as applied to com- 

I mercial Work cxxv, H 

[&t1iineon, Edward. Center of the pia-lion Manufacture In the United 
1"^-'- .,..„ cxxxlll, 1« 



I Bacbe, R. Meade. A safety Car-beater cxxvl, IIS 

Balrd.G. W, Baird's Annunciator cxxli, isi 

Ball, M. V. Recent Advances In Bacteriology cxl, 340 

Barber, P. M. High Explosives in Warfare cxxxl, 117 

Bartol H. W. The electric Railway at Buda-Pesth cxxxlll, 133 

Bartram, Ge.a. H. On a source of £rror In tlte Determination of Nitrates 

In Water 1>f the phenol- sul phonic add Method cxxxl, S8B 

Bailee, J. C. Spirally-welded steel Tubes. oxxvll, 06 

Beach, P. V. Photographic EnlarRementa (or preparing Sketches for 

Photo-engraving oxjtv, 7B 

Beadle, Clayton. New cellolose Derivatives cxxxvH, 809; csxx^ 100 

Beardsley, Aithitr. The Martin flre-prooflng Process cxxv, 43 

Baaumaii, A. W. Efficiency of Steam at higli Pressures oxxvL 493 

*" " A mirror Gauge... '" 



Becker, Jos. 



To measure any Angle without a Protraotor cxxx, iOl 

. Bedell, C. H. Dynamo and motor CalculnUons cxxxlll, tOT 

^H Fred'k, and Ryan, Harris J. Action of a single-phase synchronous 



rSell, Louis. Electricity 8S the Rival of Steam cxxxi, 212 

Bergami, Francis. Coaipailson of Femberton's Method for phosphoric 

' Add, with the ofQcial Method cxxxvil, 129 

The citrate Method for phosphoric Acid, etc cxI, 139 

Berliner, Emile. Techni<?a1 Notes on the GramoDhone cxl, 419 

The Gmmaphone, Etching the human Voice csxt, 420, SOS 

Birklnbine, John. Development of the pig-iron Hanafacture in the United 

States oxxxii, 337, 413 

From Mine to Furnace cxxx7, 369, S75 

Rainfall and Water-supply. oxxill, 2TT 

Iron Ores of the United (states oxxvi, 100 

Blocbmann, R. Carbonic acid Content of atmospherio Air. cxxiii, 240 

Bod, A. A practical and easy Way of determining and comparing Free- 
board osxxviii, 367 

Bolton, II. Carrington. Recent Progreas in Chemistry csxiij 199 

Booth, W. H. The Hammer blow in Locomolives CKxiii.47 

Bornatein. E. Detection of Saccharin in Articles of Food cxsvi, 41S 

Boswell, Wm. L. Elect>;d as Delegate of the Institute to the Faria Exhi- 
bition cxxviii, 80 

Flre-detences of Farls as compared with those of 

American Cities cisix, 101 

Report as Delegate to the r'aris Bixpoaltlon cxxviii, 49S 

Boypr, Chaa. S. Analysis of "Eggio; '" a Preparation of the Tolfcs of 

Eggs , csxiiii, 2(15 

Boys, C. V. Fine Threads of Quartz cxxlv, 160 

Branson, David. Artificial RefrigeratioD through Pipe-iinea from central 

Stations cxxxvll, SI 

Breed, Mary B. (See Kelser.) 

Phenol-pi itbalehi and Methylorange as Indicators in 

Titration cxvxv, 318 

Bristol, Wm. H. Rerardine Pi'easnre-gauge csxls, 80 

Registering Thermometer cxxxvili,400 

Brooks, David. Oil as an Insulator for high-voltage Currents CxxJtl, i"' 

Brown, Allan D. Electrical Distribution of Time..., "" 

Edward. New Form of Pyrometer 

Bryant, A. P. <8ee Day.) 

Henry G. Account of Expedition in Labrador cxxxiil, 1S9 

Bucherer, Alfred H. Electricity directly from Cral cxsxix, 378 

Bullock, Chas. Preparation ana Properties of mptallic Manganese... .cxxvill, 62 
Burton, Geo. D. Forging, i-olline and shaping Metals by electric Heat, 

cxxxl, 400 



Cain, Wm. Note on long Columns osxlv, 63, i; 

Caldwell, G. C. Oleomargarine cxixiv, 11 

Carbutt, John. Celluloid sis a Substitute for QIass and Suppori^ for gelatine- 
bromide of Silver for Use in Photograpny -cixvi, 4! 

DIazotype Process of photographic dyeing and printing, 

cisxi,4l 

Flash-light Photography cxxiv, 400, 41 

PhotOKraphic NovellieB cxxxiil, 3J 

Remarks on Ives' Color-photography cxxxiil, X 

Views of the Earthquake in Japan cxxxili, II 

Carhart, H. S. Review of Theories of electrical Action oxxvlf), SI 

The cloaed-coil, constant- current Dynamo cxxxvii, 140, 3t 

Carpenter, R. U. - Tests of Wire- and Cut-nails cxl, 31 

Carter, O. C. S. Anthracite Coal near Perfciomen Creek, Pa. oxxxtIU, li 

Artesian Wells oxsxvi, 230, 21 

as a Water-supply for Philadelphia.csxxv, i 
Drilllne for Oil and natural Gas near Philodelphia.jjxxxvlil, 2; 

Castner, Hamilton T. A new Process for the alkali Metals cxxil, 3- 

Caiin, F. M. F. Resistance to Ship's Motion. A Law newly discovered, 

CXXXV, 200, 299, 3t 
Shortening the Time for correct Sounding cxxxviil, ' 



1 

r 

J 



Cbambera, Cyrus, Jr. Improvements In poHnble pliotogmphlc Cwnems, 

exxiv, 480 

Chance, Ales. M. Reeoverj-of Sulphur from alknll Wiiste cxxvlMl 

G. W. South St. Bridge (Phiindelphin). New West Approncli. 

istiinc««, 
exxlx, 110, 113 

Chase, B. T. Commercial Production of Oxygen exxvll, 319 

R. L. A Revolution in Dyeing osjtx, 377, 431 

Pliny Earle. Uerschell cc Jevonsfi al csxll, 129 

" HypotheslB" or "Assumption" cxxil, 300 

Cbatard, Thos. 3[. Natural soila Deposits in the United StateB...oxxxlx, 3T1, Sit 

Cbenoweth, A. C. The New York City Aqueduct^ etc oxxlx, ISO 

Churcb, Irving P. Loss o* Headii) Hydraolioa msxit, SOI 

New Forms of Venturl Tubes - cxxvli, aSS 

I The Particle tn a rotntlnit Tube cxxiv, aw, 3M 

I The Subnormal In graphical Dynamics exsxiti, 33 

I Turbines. cxxill, 3ia, 3TB 

"WateM^m" in Pipes cxxlx, 338, 374 

Clarke, Frank W. Relative Abundancfl of the chemical Elements oxxlx, 410 

Clarkson P. S. (_Sw Maiifnrlane,) 

Cluye, Leon Dnrand and Paul Debnty. Permeability o( MortBis of Port- 
laud Cement and their Decomposition under the Action of tlie Sen. 

TTBDBlatedby Lewis M. naurit exxvil, 330 

Collins, W. S. The Aerated Fuel Co's System of bamlng Oil by oom- 

pressed Air oxxxlv, 30S 

Combes, Ednanl. Vnlue of technical TrainlnK and the teachingot Draw- 
ing and Handwork in public t^chools exxviil, 200 

Cook. T. F, Anew elevated-railway System _ cxxxlll, U6 

t Cooper, A. S. Tests of Mlxturesof Crmeat-nnortar with Sand, etc cxI, 331 

John H. Anatuml Scaleand Mensure cxxv, 113 

A simple Bhaft-couplinti cxl, 3X3 

Contnfufrsl pumping Ptunt at the Mara Island Navy 

Yard, Cal cxxxvlll, !S1 

On the longitudinal rlvetedJoints of steam-boiler Shells, 

cxxviii, ini 

Phenomenal Friction cxxkI, 370 

Practical Results from the use of Safety-devices applied 

to Machines cxxxvll, 33 

The Gardiner Lyceum cxl, KB 

The tannential Water-wheel oxxxlx, 60 

William S. Castings of Aluminum Mixxviil, 400 

I Cowles, A. H. and £. H. Report on electric Furnace cxxll, SL 

Eugene. Production of Aluminum and its Alloys In the eleclrlo 

Furnace cxxl, 111 

I Crafts, J. H. Action of Mercury on Platinum CSXVl, 419 

Piirificatiou of Mei-cory -OXxTt, 4t<t 

Ewing's Theory of Induced Magnetism cxxxll, 148 

. J. The electric Motor. cxxxvll, 343 

I Curtis, G. E. The Hageninun Anemometer. csxiv, 183 



D 

ttland, Judson. The Htematohrit for separating the white from the red 

"lood-corpuaclea oxxxvi, 304 

■ '■, L. Analytical Discussion of the tidal Volume, etc cxxxi, 367 

A new Method to determine the Moon's Mass, etc.... cxxill, 331, 409 
A new Theory of the Propagation of Waves in Liquids,..cx)cs, 4Ba 

Harbor-bar Improvementa cxxviii, 2:14 

On a newly- discovered Property of the Ellipse cxxUt, 37 

On the Stahility of Breakwaters cxxx, 373 : oxsxl, 49 

The Dyke at the Head of Pea Patcb Island, Delaware Blver, 

cxxxiii, 3:jS 
The Law of cylinder Condensation in steam Engines .,., cxxl, 373 



B'Aoria, L. The innst mvinoinlcal Croi>»-sectlon of compound Dikes... axzT, il 

Two remarkable astronomical ColDcfdenci^ i-xxvi, SI 

Davids, Richard W. A iien form of megohm ResUtanoe. cxxxl, s: 

Davis, Geo. W. The NicawRUft Canal cxsxlv, 1, H 

Wm. M. Some American Contributions to Meteorology....cxivli, 10*, i: 

Day, Wm. C. Utah Gilaonite Cxl, 2J 

and Bryant, A. P. Bitumen from Park Uountv, Montana, 

csxxvUl, 1* 
Note on Peratarton's Method for phos- 
phoric Acid as corapaied with the 

Gfflciul Method cxxxvil. 3! 

Dean, F. W, (_See Peabody.) 
Debray, Paul. (See ClaRe.) 

Delany, Patrick B. Cable Telegraphy cxxviii, : 

Delany Line-adjuster. csxvUi, I 

Deaant, W. F. Z. Artificial Respiration cxsxTiIi,« 

Desi, Enrie D. (See Smith.) 

Devonshire, Easton. Purification of Water by metallic Iron.. cxxlx, 4< 

Dodge. James M. Coal-storage cxxxiil, 3^ 

Holmes' Lubricant- bearint; cxxxiil, f 

Rope Power- transmiaalon cxsxv, a 

Dolbear, A. B. On telephone Systems. cxxl, 

Dow, Josiah. The positive-pialfln Pump cxxvili, 1( 

DuBois, HowardM. Tests of Vehicle- wheels. esxil, ; 

Dudley, Chas. B. Bearins-metal Alloys cxxxlii, 81, II 

Fuel Oil cxxvi, i 

Duncan, H. E. The Mec danism of the Pncliet-watch cxxxix, I 

Louis. Modem Conceptions of Electricity cxxx, I 

Dnnn, GaiioS. Dynamo aiiri motnr Design cxxxix, 31 

Dunwoodv, Capt, H. H. C., U. S. SiRiial Service. Vote of Thanks to...CXXX, 4: 
Durfee, tf . F. C^ce Gouvy ) 

History and modern Development of the Art of inter- 
cliaugeabls Constnictioii In Mechauism, 

cKxxvi, «3;gxxvU, 14, 1: 

"Mitis" Process oxxli, 31 

Use of the Diamond-drill by the ancient Egyptians cxxx, 3 



I 

I 



E 

Eldridge, G. Morgan. Lowe Spin nlnji:- mule exxlx, SH 

Products of the Unugh knitting Machine cxxx, 339' 

ElMn, Wm. I,. The Tale Heliometer and Its Work oxxlv, 818' 

Elkinton, Thomas. Heating and Ventilation of public Buildings cxxvili, lOf ' 

Ely, Theo. N. Steam-heating of passenger Trahia on the Pennsylvania 

Bailroad... cxxx,3aT! 

Emanuel, J. M. On the Occurrence of Amberite in a Coal-seam at the 

Hawakawa Colliery in New Zealand cmnti, 21 . 

Emery, Chas. E. Heating C It! os by Steam czxt, 199 

Endemann, H. Manufacture of antique Persian Rugs cxxxvl, 31ft 

Engler, C. Notes on Russian Petroleum cxxiil, 78 

Origin of Petroleum cxxxvll, 40ft' 

Erben, H. F. T. (Lozano and Erben). Downwnrd-draught Furnaces, 

cxxiv, 37B, 423 
Evans, Oliver, and his Inventions. Coleman Sellers, Jr cxxli, 



1= 

Faiince, Seorae. Electro- metallurgy anplled to refining of Sliver cxl, 

Fernrow, B. E. Timber Testa hy the Department of Agriculture, cxxxll, 4U 

Perrel, Wm. Recent Advances in Meteorology cxxtii, IM 

Finley, John P. Tornado Study, its past, present, and future cxxi, """ 

Fischer, Ferd. Comparisou of Water-gas with Illuminating- and Glenera- 
tor-gtL'- cxxv,23e 



61 

Tiskt. Bradley A. Electricity in Warfare. cxxi, 61, 81 ; cxxx, 18$ 

Ftti Gerald, Desmond and Foss, Wm. £. Tbe Ck>lor of Water. cxxx\iii, 401 

¥okj, Wm. C. Armor Protection for heavy Guns in Battleships. cxxxvil, 4t4^ 

Forbear Geoige. Electrical Carrent>meter cxxiv, 44^ 

FcmeT, MatuJas N. Erolution of the American Locomotive oxxll, 241 

FosB, wm. K {See Fitz Gerald. ) 

Fcywler, Francis. Memoir of Thomas P. Jones, Founder and Editor of the 

Franklin Journal cxxx, 1 

Fox, L. Webster. Blindness and the Blind cxx\il, 421 ; cxxviii, » 

in adult and old Ajto cxxxiil, 4^H 

Eyesight : its care during Inrancy and Youth cxxxii, 17;! 

Fraley, Fred'k. Report on the Condition of the Elliott Cresson Medal 

Fund oxxvil,408' 

Resignation as Trustee of the Elliott Cresson Medal 

Fund cxxlx, 351 

Fiankel, Lee K (See Smith. ) 

Electrol3rsis of metallic Sulpho-cyanides oxxxi, 144 

Gelatinous silver Chloride cxxxvl, 157 

Oxidation of the metallic Arsenides by the electric Our* 

rent cxxxll, 451 

Frazer, Pcrsifor. A broader Field for the U. S. Geological Survey cxxvl. 208 

Card to Geologists cxxiil,423 

Composite Photography applied to the Identification of 

Hand-writing oxxi, 12a 

Notes on fresh- water Wells on the Atlantic Beach cxxx» 229' 

Obituary notice of Henry Carroll Lewis oxxvi, 154 

Rachel L. Bodley oxxvi, t^ii 

Progress of chemical Theory cxxxi» 241. 821, 4>9' 

Friswell, R. J. On Ransome's Improvements in the Manufacture of Port- 
land Cement cxxiii. 470; cxxlv, 61 

Frizell, J. P. Coefficient of Efflux from an Orifice furnished with a short 

Pipe cxxii, 287 

Note on the Discharge of turbine Water-wheels oxxiv, (SI 

Fronbeiser, James J. Change in the physical Properties of Coke made in 
the by-product Ovens cxxxv, 34 



G 

Gale, Horace B. Confocal Ellipses, etc cxxxi, 105^ 

Cralloupe, Francis E. Boiler Test with downward-draught Furnace oxxv» 114 

Rapid Transit and elevated Railix>ads, 

cxxi, 70, 139, 11)0, 263 ; cxxii, 13a 

Garrison, F. L. Carbides of Iron oxl, 464 

Development of American Armor-plate... cxxxiil, 3H7, 421 

Manganese-bronze Products cxxxi, 319^ 

Manufactures of Tin-plate cxxx, 424 

Metallurgical Arts at the Paris Exposition, 

cxxix, 353, 499 ; cxxx, 26, 97, 266 

Microscopical Structure of car-wheel Iron cxxii, 108 

Microscopic Structure of Iron and Steel cxxiii, 181 

New Alloys and their Applications in Engineering, 

cxxxi, 434 ; cxxxil, 54, 111, 22a 
Genung, Nelson H. Recent Improvements in d' Arson val Galvanometers, 

cxxxv, 63 
Gerhard, Wm. Paul. Gras-bumers, Pressure-regulators, Governor-burners, 

etc cxxxvll, 328, 408 ; cxxxviii, 21 

Sanitary Engineering cxxxix, 457; cxl, 66, 90 

Gesner, Geo. W. Process for protecting Iron from Corrosion cxxv, 418 

Gieseler, E. A. Aneroid Barometer, its various Forms, its Theory and its 

Use, etc oxxviii, 321 

Illumination of maritime Coasts cxxiii, 1 

Range of Tides in Rivers and Estuaries cxxxii, 101 

Standard Measures cxxvi, 115 

Gill, John L., Jr. Screw-threads cxxv, 33^ 



62 

Gilman, T. Method of least Squares applied to the Development of Func- 
tions. cxxxvii, 438 

Path of a Projectile cxxxii, 267, 391, 476 

Gladstone, J. H. On essential Oils, etc cxxiii, 73 

Goldstein, Alfred. System of fire-alarm Protection cxxxviii, 320 

Gore, J. Howard. How the Earth is measured cxxxiv, 3d8, 415 

Gow, John L. To determine the Sizes of Cylinders for successive-expan- 
sion Engines cxxvi, 258 

Zeuner valve Diagram cxxvi, 255 

Gouvy, M. A., Jr. Construction of Cupolas for melting Pig-iron. Trans- 
lated by W. F. Durfee cxxvi, 425 ; cxxvii, 1 

Granger, A. O. The Welsbach System of Illumination exxv, 379 

Grant, Geo. B. Cusps of the gear-tooth Curve cxxviii, 208 

Efficiency of the Teeth of gears. cxxiii, 370 

Limiting Number of Gear-teeth. exxv, 118 

New Ellipsograph cxxii, 301 

New Odontograph cxxiii, 108 

Spacing the Ellipse cxxvii, 280 

Green, Greo. Ross. The Development of Spiral- weld tube Machinery, cxxxiii, 176 
Greene, F. V. Process for extracting Oil and albuminoid Matter from 

Com, Report on cxxi, 227 

Wm. H. (See Hooker-Olszewski. ) 

Aceto-metamtrobenzoic Anhydride cxxviii, 64 

Sealing of volatile Liquids in glass Tubes cxxvii, 69 

and Wahl, Wm. H^ Alloys of Sodium and Lead cxxx, 484 

New Process for Manufacture of 
Manganese on tbe commercial 

Scale cxxxv, 218 

Reducing metallic Oxides cxxxv, 453 

Greenleaf, James L. Flexure of Beams cxl, 27 

Griffin, Eugene. Electric Railwajrs cxxix, 265 

Electric Transmission of Power cxxxiv, 169 

Grimshaw, Robert. (8^6 Combes.) 

industrial Uses of cotton-seed Oil .cxxvii, 80, 191 

Kopcke spring Rail-joint cxl, 478 

Tests of notary Snow-shovels cxl, 477 

Guignet, C. K Formation of Crystals by Diffusion cxxiii, 496 

Gump, W. E. The Writing-telegi-aph ! cxxvi, 297 



H 

Haines, Reuben. Fairmount Park Spring- waters cxxxvii, 190 

Local Standards for water Analysis, etc cxxxi, 378 

Normal Chlorine in spring Waters near Philadelphia, 

cxxxvii, 134 
Percentage of Iodine absorbed by Lard-oil, by the 

Hiibl Method. cxxxii, 67 

Remarkable artesian- well Water cxxxvii, 194 

Use of galvanized Iron for artesian Wells, etc cxxx, 393 

Ham, Andrew. Subdivision of Steamships, etc cxxxvii, 71, 149 

Harris, ElmoG. Theory of the air-lift Pump cxl, 32 

Hartman, John M, Crucibles of Blast-furnaces cxxiv, 401 

Notes on ancient temple Architecture exxxvi, 131 

Notes on Blast-fumacps cxxxiv, 132 

Table of the relative Value of iron Ores cxxiv, 396 

The Blast-furnace cxxi, 321 

Harvey, C. A. Sanitary Disposition of the Dead cxxviii, 362 

Hang, John. On Busley's "Die Schiffsmaschme," etc cxxiv, 157 

Haupt, H. The Gesner system of protecting Iron from Corrosion cxxv, 418 

Lewis M. CSee Hyde & Smith, Searing & Hoffmann.) 

Bridging the English Channel cxxviii, 392 

Engineering Notes cxxix, 256 

Feasibility of underground Railroads in Philadelphia, 

cxxvi, 448 



Eanpt, Lewis M. Fire IbIbikI Inlet. Is it moving east or weat?.., cxxvii, 24!) 

Galveston hnrbor Problem exxxii, S7B 

Harboi' ImprovementB exwiii, 23, 2E4 

luiproviug Estuaries bj-Jettlea csxv, 306 

Improvement of Sabine Pass cxxv, 410 

Eepljlo Cftpt. Turtle. exxvi, 140 

the Port ot Pliilaaelpliia cxsiv, 32i 

tidal Blvers cxkIt, 26* 

Note to, anil Translation of Clsye'sandDebray'sInyeB- 

tiBstion on the Permeability or Cements pxivii, 219 

Port of Philadelpliiit csxslii, 33 

Rapid Transit ill Cltiea -KcsT, 1 

Beaolutions nrgtnc Lealslation for Hefonn In the tech- 
nical andscienti&c Bureaus of the Goreniment...cxsT, ITS 

Jtoad Movement ~ oxxxv, 1 

Sliip-caiial between New Tork and Philadelphia. ..cxxxilt, 33 

Sliip-cauaU exxxlv, 33B 

Hayden, Everett. The Noi'ih-Atlantic Pllot-Uhart exiv, aos, 44S 

Hazfln. H. Allen. Movement of upper-air Currents cisvl, 46 

I, C. Hanford. Aluminum cxxvl.aTS 

Glass-making. cxxlv, 190 

Modification of the Besaemi-i-Bteel Process.... cxxill. Ui 

Wm. M. Improved trlple-expaitdon Engine, cxxlv, 3^ 

joldt, Heury. Limits of a ientillc Inquiry cxxxi, Sfi8 

Natural History In elementary Schools. cx:slx, IT 

lug, Carl. Ampire-centimeter, a Measure of Electro-magnetism... cxxsiv, 6B 

Automatic yam- weighing Machine.. — cxsis, 16 

Electric Induction and Tranafonners for electrical Distribu- 






, 76 



la Electricity, Force or Matter? cxxUi, 48S 

Liatof electrical Jounmls. cxsxvl, 77 

Named as Delegate of Institute to the Frankfort Electrical 

Exliibition esxxti, 80 

New Form of standard Cell. ..,.,,..... ...cxxxi, 384 

Notes from the Piiris Kxpositloii cxxx, 220 

Practical Deductions from the Fronklin Institute Tests of 

Dynamos cxsil, 4(8 

Pyro-magnetie Motors and Generators of Electricity CKJtiv, 2T8 

Recent Developments of Electricity abroad.- cxxxvl, «7 

Report on electric Eshibits at Paris Expoaition..„ex3cix, 12, 'Si, 481 

Hermans. Kecoitiing Ammeter and Voltmeter cxI, 163 

Test of an electric Bailwav... ....csl, «3 

Rudolph. Future Water-supplyof Philadelphia cxxiil, 30 

Report on the future Water-supplyof Philadelphia. -cxxiv, 139 

Water Purification cxxxix, 221 

ler, C. J, Causes of Pirea oxxxv, 2SB; cxxsvl, 83, IBB 

Coustruction and interior Arrangement of BulldJngs for 

Theatres cssxiv, 43 

Evolution of the Workshop csjcxTiil, 179 

Method for verifying the manufacturing Census ot a City, 

cxxxil, 330 

J, Nathaniel. Problem hi Logarithms cxl, 130 

jues, Chas. F. Amiitenr Photocniphy m its educational Relations. ..cxxvil, 337 

Stereoscope and its Applications cxsiii, 398, t2S 

The scientific Expert in forensic Procedure oxsxv, 407 

uoeuie. Christian. AMethodof designing Screw-propellers cxxii, 119 

Hoffman, Saml T. (Si-e Searing.) 

Holly, E. P. Gravity-return System cxsxvil, 320 

Hooker, Samuel C. Carbitzol and Pyrrol. Relations between cxxvlt, 63 

Compoundof Pyrrol with picric Acid cixxl, 69 

Condition of the Philadelphia Water-supply, 

cxxvii,390, 4T4; Dxxvitl, 66; Qxxlx, 411 

Derivatives of lapaehle Aeldfll) cxxsl, 81 

Detection of Fablberg'a Saccharin cxxvil, 61 

Rapid Method of estimating Nitrates in natural 
Waters cxxvil, 61 



64 

Hooker, Samuel C, and Wm. H. Greene. Constitution of lapachic Acid 

and its Derivations cxxviii, 142 

Derivatives of lapachic Acid, 

cxxxi, 56 
Lapachic Acid in hethabarra 

wood cxxvii, 387 

Heskin, John. Kough-and-ready Dynamometer for small Motors cxxxi, 489 

Hough, 6. W. New double Stars cxxiii, 491 

Hough, Oliver. The lodation of p-bromobenzoic Acid cxxxii, 449 

Salts of 2}-bromo-m-nitrobenzoic acid cxxxii, 449 

Houston, Edwin J. A Simplilication of the new weather-signal Code.cxxiv, 126 

An early Conception of the magnetic Field cxxxiii, 208 

Artificial Rain-makine. cxxxii, 308 

Biographical Sketch of Charles A. Coulomb cxxxvi, 455 

Can the original Reis Telephone transmit intelligible 

articulate Speech? cxxiii, 49 

Cerebral Radiation cxxxiii, 488 

Elementary Forestry, a Plea for the Study of, in the 

lower Schools cxxxvii, 22, 107 

Glimpses of the International Electrical Exhibition, 

cxxi, 29 
Graphical Representation of the magnetic Field, 

cxxxiv, 76, 240 

Hail-storm at Philadelphia, October 1, 1889 cxxviii, 360 

Is Actinism a Species of Electrolysis ? cxxxii, 471 

Muscular Contractions following Death by Electricity, 

cxxix, 421 

Paillard's non-magnetisable Watch cxxv, 161, 238 

Photograi)hy by a lightning Flash cxxi, 221 

Physiological iSffects of Currents of high frequency, 

cxxxiv, 71 

Reis* articulatingr Telephone .cxxi, 29 

Remarks on talking Machines cxxiv, 480 

Some additional Facts concerning Reis* articulating 

Telephone cxxii, 66 

Some Curiosities in early Electro-therapeutics,. .cxxxiv, 402 
Some early Forms of electric Furnaces, 

cxxv, 22, 127, 300, 376, 476 ; cxxvi, 64, 215 
Was Phillip Reis the Inventor of the articulating 

Telephone? cxxiv, 272 

Howe, H. M. Manganese-steel cxxxv, 114, 191 

Huggins, Wm. Photography of the solar Corona cxxiii, 174 

Hunt, Alfred E. Aluminum : its Manufacture and Uses from an engi- 
neering Standpoint cxxxiii, 241 

Geo. P. (^See Zeller.) 

Robt. W. Manufacture of Bessemer Steels cxxvii, 367 

Hyde, G. W. , and Smith, W. J. Results of Experiments made to deter- 
mine tne Permeability of Cements and Cement-mortars cxxviii, 199 



I 



Isherwood, B. F. {See Amagat.) 

{See Chappuis.) 



{See Mathias.) 

( See Perot-Isher wood. ) 

(/SeePictet.) 

An Account of comparable Experiments made in the 
New York Navy Yard by Chief Engineers Theo. 
Zeller and Geo. P. Hunt to ascertain the economic 
Effect of using in a non-condensing Engine saturated 
Steam alone, and of using it mixed with Air, accord- 
ing to the System of Mr. E. M. Strange cxxi, 400 

Experiments on a centrifugal Blower delivering Air 
into the Atmosphere cxxvii, 283 



65 

Isherwood, B. F. Experiments on the economic Eflftciency of a recipro- 
cating, rotary and steam-siphon Pump, etc cxxviii, 276 

The Processes of Steam in its Development of Power 

in a Steam-engine cxxx, 301, 348 

Ives, Fred. B. Abney on Heliochromy cxxviii, 339 

Chlorophyll and gelatme-bromide Plates cxxv, 479 

Color-sensitive photographic Plates cxxii, 44 

Correct color-tone Photography, etc cxxii, 123 

Ether-oxygen Lime-light cxxv, 28, 80, 339 

Heat^photography cxxiii, 249 

Heliochromoscope : a new optical Instrument for repro- 
ducing Color in Photography cxxxiv, 412 ; cxxxv, 35 

Improvements in the portable Stereopticon cxxvii, 491 

i^umiere-Lippmann Color-photography cxxxvii, 16 

Japanese magic Mirror cxxv, 24, 264, 324 

Photographing with phosphorescent Substances cxxii, 465 

Photography m the Colors of Nature cxxxi, 1 



Process of isochromatic Photography, Report on cxxii, 290 

grapny , 

Reply to Criticisms of hisneliocnromic Process cxxvii, 140 



Recent Advances in Photograpny cxxv, 345 



J 

Jackson, Francis E. Effect of Inertia of reciprocating Parts on Force 

transmitted to the Crank-pin... cxxii, 161 

Jaqucs, W. H. Present Development of heavy Ordnance in the United 

States cxxxvi, 19, 98 

Jennings, Wm. N. Exhibition of lightning Photography..cxxx, 80 ; cxxxiii, 606 

Jove's Autograph cxxxiii, 77 

Photography of Lightning, 

cxxiv, 887 ; cxxvi^91 ; cxxx, 80 ; cxxxiii, 505 
Johnson, E. H. System of house and underground Wiring of the Interior 

Conduit and Insulation Co cxxxi, 169 

Johnston, A. Langstaff. Test of an electric Railway cxl, 135 

Jones, John R. Method of rolling tapered Axles '. cxxxi, 319 

Juvenet, Jules. Ramie cxxviii, 371, 407 



K 

Eebler, Lyman F. Borax, On the Composition of, and certain Reactions 

of... cxxxviii, 236 

Notes on Beeswax cxxxvii, 58 

Keep, W. J., Mabery, C. F., and Vorce, L. T). Influence of Alumnium 

on Cast-iron cxxvi, 220 

Keiser, E. H. Synthesis of fumaric Acid cxxix, 338 

and Breed, Mary B. Action of Magnesium on the Vapors 

of the Alcohols cxxxix, 304 

New Method of preparing AUylene, 

cxxxix, 304 

Keller, Edwin R. Formulae for the Calculation of Wires cxl, 455 

Edwin K. (/Sdd Kidwell). 
Harry F. C^^e Smith). 

Analysis of American refined Copper cxxxviii, 54 

Megabasite from Colorado cxxviii, 153 

Diacetyl and some of its Derivatives cxxvii, 302 

Kobellite from Ouray, Colorado, etc cxxviii, 148 

Metallic reducing Agents cxxxviii, 306 

and AJaas, Philip. New Method of determining Sulphur 

in roasted sulphide Ores cxxxix, 286 

Kennedy, Rankin. Electrical Distribution by alternating Currents and 
Transformers cxxiv, 234 



Kent, William. Some preventable Wastes in steam Practice. cxl, 40G 

Spriuffer's Torsion-balance cxxxi, 319 

Weighing Machines cxxvi, 1(>9 

Kerr, Walter C. The Ste^im-loop ^..cxxxii, 2U, 392 

Kidwell, Edgar, and Keller, Edwin R. Test of an Otto Gas-engine, 

cxxix, 115 

King, Wm. R. A novel Electro-magnet cxxv, 262 

Kintner, C. J. Electrical Art in the United States cxxi, 377 

Kirchhoff, C. Copper mining in the United States cxxxvi, 338 

Kirkam, Kobt E. Report of ProceetUngs of Association of State Weather 

fiiervices exxxiv, 244 

Kitson, Arthur. Hall-nozzle. cxxxix,4Hl; cxl, 123 

Fuel-gas and its Applications cxxxii, 424 

Klein, F. J. New Constructions of the Force of Inertia of Connecting- 
rods and Couplers, etc cxxxii, 192, 288 

Knight, George H. Patent-law Amendments - - exxxiv, 248 

Koenig, Geo. A. Composition of boiler Scale, and of a Feed- water from 

Galveston, Texas. cxxxii, 145 

Is Hydrate volatile at the ordinary Temperature ?.... cxxxi, 229 

Schorlomite cxxiii, 245 

Koyl, C. llerschel. Evolution of raih*oad Signaling cxxix, 36 

Parabolic Semaphore cxxvii, 47 ; cxxviii, 84 

Krumbhaar, Louis. An improveil duplicating Machine cxxxvii, 480 

Kunz, George F. Artificial Rubies cxxii, 379 

Precious Stones cxxx, 161, 287 



La Cour, Paul, Protest in re Delany's synchronous-multiplex Telegraph, 

cxxiv, 81 
Lanza, Gaetano. Engineering Practice and Education, 

cxxxvii, 372, 444 ; cxxxviii, 31, 126, 212, 287, 356, 459 ; cxxxix, 44, 122 

Lea, M. Carey. AUotropic Forms of Silver cxx>iii, 73; cxxxi, 319 

Photo-salts of Silver - cxxiv, 78 

Leeds, Albert R. Purification of the Water-supplies of Cities cxxiii, 93 

Leistikow, B. Development and Condition of the coke Industry by the 
Utilisation of the By-products. (Translated by H. A. Wasmuth), 

cxxxv, 17 
Lenher, Victor. (6V« Smith.) 
liCwes, Vivian R (5€« Acetylene.) 
Lewis, O. T. Errors in the Determination of Areas from measured 

Diameters cxxxv, 83 

Wilfred. Experiments in the Transmission of Power by Gearing, 

cxxi, 439 ; cxxii, 97 

Le Van, Wm. Bamet. Decline of Engineering ~ cxxvi, 25 

Development of the compound L.ocomotive cxxvii, 328 

Performance of English Locomotives cxxxi, 159 

Levison, W. G. Determining the absolute Time of instantaneous photo- 
graphic Exposures cxxvi, 162 

Levy, Louis E. A new photo-intaglio Process exxxiv, 335 

libbey, Wm. Physical Geography of the Hawaii an Islands cxxxvii, 239 

Luidenberger, C. H. Indeterminate Multipliers for the continuous 

Girder cxxvi, 465 

New graphical Method of obtaining Pier-moments, 

cxxviii, 341 
Utll^ Arthur D. Industrial Applications of Cellulose thio-carbonate, 

cxxxviii. 111 

Uoydt Herbert Chloride electric Storage-battery cxxxvi, 306 

lioekwood, Wm. K The Hammer-blow of a Locomotive's Driving-wheels, 

exxxiv, 4W 
liosauo, Carios A. Downward-draught Furnaces. Reply to Galloupe's 

Criticisms. cxxv, 413 

and H. F. T. Erben. Downward-draught Fur- 
naces cxxiv, 375, 423 



67 

Lunge, George. Barium and Hydrogen peroxides cxxix, 341 

Benzenes from coke-oven Gases cxxix, 341 

Cliemical Notes from tlie Paris Exhibition cxxix, 255 

Lungren, C. M. Anew incandescent Gas-light cxxxii, 400 

Maas, Philip. (/S«^^ Smith.) 
Mabery, C. F. (See Keep, W. J.) 

Composition of certain Products Jrom the Cowles' elec- 
tric Furnace cxxii, 271 

Silicon mon-oxide cxxv, 260 

Sulphur Petroleums of America cxxxix, 401 ; cxl, 1 

Macfarlane,W.W., and Clarkson. P. S. Action of Chlorine on Haematoxylin 

and on tlie extractive Matter of Logwood cxxix, 247 

Mactear, James. Castner sodium Process cxxiii, 463 

Maddox, Richard Leach. Report on his Invention of substituting Grelatine 

for Collodion in Photography cxxviii, 233 

Mailliau, Ernest. The Methods of testing Fats and Oils cxxxvi, 376, 433 

Mahan, F. A. Philadelphia as a Seaport cxxxiii, li'6, 272 

Mahon, R. W. Slag-cement Experiments cxxxvii, 184 

Mallet, J. W. Partial Separation of the Constituents of a Solution by 

Expansion due to rise of Temperature cxxv, 260 

Silver in the volcanic Ash of Cotopaxi ..cxxiii, 600 

Mansfield, Albert K. The limiting Diameter of describing Circles for Teeth 

of annular Wheels cxxv, 328 

Marks, Wm. Dennis. Development of dynamic Electricity cxxi, 176 

Limitations of the Expansion of Steam cxxiii, 2.38 

Martin, G. L. Current-meter Observations, Report on cxxv, 340 

T. Commerford. Electricity in the modem City cxxxviii, 198, 258 

Mason, Geo. C, Jr. Memoir of Thomas Ustick Walter cxxvi, 404 

Wm. P. Note on some Cases of drinking Water cxxxii, 366 

Rainfall and typhoid Fever cxl, 212 

Mathias, E. Heat of Vaporization of liquid carbonic Acid near its critical 

Point cxxix, 297 

New Method of measuring the Heat of Vaporization of 

liquefied Gases cxxix, 293, 297 

Matos, Louis J. Electricity applied to the bleaching of textile Fibres..cxxxix, 177 
MacCord, Charles W. The limiting Diameter of describing Circles for the 

. Teeth of annular Wheels. Reply to Mansfield, 

cxxv, 413 
Limiting Numbers of Gear-teeth. A Disclaimer. cxxv, 327 

McCoy, James S. The American pneumatic Tool cxxvii, 491 

McCIellan, E. S. Apparatus for preventing unseating of house-drainage 

Traps by Siplionage cxxxvii, 248 

McDevitt, Wm. Note on some Dangers in electric Lighting cxxxi, 304 

Mehner, Hermann. A Motor without Fuel; and the 2d Principle of 

Thermodynamics cxxxiv, 89 

Menocal, A. G. The Nicaragua Canal cxxvi, 340 

Merrick, J. Vaughan. City Avenue (Schuylkill) Bridge cxxxix, 241 

Meyer, Lotliar. Preparation of pure Hydrogen iodide cxxvi, 260 

Victor. Melting Point of Magnesium cxxiii, 499 

Preparation and Properties of Nitrogen chloride cxxvi, 498 

Michaelis, Otho Ernest. Applications of Electricity to the Development 

• of Marksmanship cxxii, 17, 81 

The Army of Kukuanaland cxxviii, 268 

Base-ball-istics cxxiii, 230 

Moissan, H. Isolation of Fluorine cxxiii^ 176; cxxix, 147 

Moody, Edward F. The Channel of the Delaware River at Philadelphia, 

cxxi, 78 
Moore, Mrs. Bloomfield. Gift to the endowment Fund of the Library. cxxvi, 604 

Morris, Henry G. Traveler for drawing Wires through Conduits cxxiv, 400 

Morton, Henry. The Redheflfer Perpetual-motion cxxxix, 246 

Muybridge, Eadweard. Proposal to investigate the Mechanism of Flight 
pf Ilisects vvr.-ff. cxxxiii, 80 



68 



N 

Newman, Richard L. Inaugural Address of President of the Section of 

Engineers and Naval Arcliitects cxxxvi, 473 

Resistiince of Ships cxxxvii, 218, 308 

Norris, G. L. A rapid Method for determining Phosphorus in Iron and 

Steel cxxix, 72 

Northrup, E. F. Some Principles that must be observed in the Construc- 
tion of a closed-circuit Battery, and on a new portable Dry-cell, etc., 

cxxxv, 223, 318 

O 

Oberholtzer, Vickers. (See Smith, Edgar F.) 

Olszewski, K. Boilhig IVmt of Ozone cxxviii, 396 

Freezing Point of Ethylene cxxviii, 396 

Otto-Hoffman. Coke-ovens for the Utilisation of By-products. Leistikow- 

Wasmuth.. cxxxv, 17 

Outerbridge, Alex. E., Jr. Casting Iron, etc., on Lace, Embroideries, Fem- 

leaves, etc cxxiii, 460 

Modern traveling Crane cxxxv, 247 

Pig-iron, etc., etc cxxv, 223 

Science in the Fouudiy cxxxix, 225 

Outerbridge-Swan. Thin Films of Gold cxxxviii, 228 

Outerbridge, E. H. *'Pantasote** Leather cxxxiii, 416 



Palmer, T. Chalkley. Ash of Tillandsia uaneioides cxxvii, 131 

Lilac Color from Extract of Chestnut cxxxiv, 386 

Testing of logwood Extracts cxxvii, 316 

Parke, Wm. Use of steel Castings in lieu of steel Forgingrs hi marine- 
engine Work. cxxv, 161 

Paret, T. Dunkin. Emery and other Abrasives cxxxvii, 353, 421 

-wheels cxxix, 169 

Interstitial Space cxl, 117 

Parshall, II. F. Use of Steel in electric' Machines cxxxvii, 93 

Partridge, E. A. On the Occurrence of Paraffioe in crude Petroleum..cxxvii, 479 

Paterno, E. Lapachic Acid and its Derivatives cxxviii, 139 

Peabody, Cecil II., and Dean, F. W. Duty-trials of a Pumping-engine 

built by The Geo. F. Blake Mfg. Co. for the Ci^ of 

Newton, Mass cxxxv, 167, 327 

New Calorimeter cxxvi, 134 

Peale, Albert C. Mineral Springs of the U. S cxxiii, 71 

Peckham, S. F. What is Bitumen ? cxl, 370 

Pemberton, Henry, Jr. Aluminum and its Alloys, etc cxxvi, 266, 369 

Analysis of a Chromite cxxxi, 387 

Determination of phosphoric Acid cxxxvii, 304 

by the Titration 
of the yellow 
Precipitate 
with standard 
Alkali.... cxxxvi, 362 
Heating Substances in glass Tubes under Pres- 
sure cxxxi, 388 

and Tucker, Greo. P. The Deposits of native Soda 

near Laramie, Wyoming cxxxv, 62 

Perot-Isherwood. Specific Volumes of saturated Vapors of Water, etc., 

and the Determination of the mechanical Equivalent of Heat... .cxxxiii, 56, 93 
Pettit, Horace. The Law of Invention cxxxviii, 433 ; cxxxix, 20 



69 

PhUlips, Francis C. Composition of natural Gas cxxiv, 241, 358 

Report on the chemical Constitution of natural Gas, 

cxxvii, 1 J8 
Pictet, Raoul. Determination of a Definition of Temperature. (Translated 

by B. F. Isherwood) cxxvi, 212 

Pike, Clayton W. Effect of external magnetic Disturbances on Weston 

Instruments cxxxiv, 66 

Use of the constant-shunt Method of measuring con- 
tinuous Currents cxxxiii, 476 

Piper, Horace L. The Life-saving Service cxxxiii, 1 

Pope, Ralph W. Electricity, its past pi-esent and future cxxxi, 21, 88 

Pray, Thomas, Jr. Cotton Fiber cxxviii, 241 

What does a steam horse-power Cost....cxxix, 478 ; cxxx, 8 
Preston. Erasmas D. Differential method of computing apparent Places 

of Stars in latitude Work cxxvii, 272 

Price, Geo. B. Mechanical Progress : the Past and Present contrasted, 

cxxviii, 297 

Proctor, Henry K. Estimating Tannins cxxiii, 416 

Gantler's Method of estimating Tannins cxxix, 420 

Pusey, Joshua. A simplified System of weather Signals, etc cxxii, 125 



R 

Ramsey, Prof. (5^^ Rayleigh.) 

Randolph, N. A. Carbohjrdrate and fatty Foods cxxii, 274 

Inorganic Foods .....cxxii, 274 

Rayleigh, Lord, and Prof. Ramsey. Discovery of Argon, a new Element 

in the Atmosphere cxxxix, 235, 237, 390 

Reed, C J. Reasons for predicting the Existence of Argon cxl, 68 

Remarkable electrolytic Phenomenon cxxxix, 283 

H. Reading Terminal and elevated Railway cxxxii, 480 

Richards, Joseph W. Aluminum Problem .'....cxxxi, 189 

Solders cxl, 351 

Anthracite in Bucks County, Pennsylvania.. cxxx viii, 51 

Heat of Formation of Fluorides cxxxi, 477 

Recent advances in Electro-chemistry cxxxix, :i51 

Reduction of Alumina considered from a thermo- 

chemical Standpoint cxxxix, 295 

Resistance to Corrosion of light aluminum Alloys, 

cxxxix, 69 

Specific Heat of Aluminum cxxxiii, 121 

Heats of the Metals cxxxvi, 37, 116, 178 

Mrs. R. H. Sanitary Science in the Home cxxvi, 95 

Richmond, George. The refrigeration Machine as a Heater cxxii, 113 

Roberts, Lsaac. Photographic Search for a minor Planet cxxiii, 491 

Rogers, A. J. Experimental Researches on the Reduction of the diffi- 
cultly-reducible Metals „ cxxviii, 486 

Rondinella, Lino F. Experimental Analogue for Direction of in<luced 

Currents cxxxi, 391 

Gear-wheels cxxxvii, 288 

Roscoe, Sir Henry. Aluminum cxxviii, 174 

Rothrock, J. F. Pennsylvania Forests cxl, 105 

Ryan, Harris J. (»sVd Bedell.) 



Saohsp, Julius F. Philadelphia's Share in the Development of Photog- 
raphy cxxxv, 271 

New tele-photo Lens cxxxvi, 214 

Sadtler, Samuel P. Asphalts and Bitumens cxl, 198 

Cellulose or Wood-fiber cxxxiii, 393 

Coal-tar Distillation cxxi, 94, lt»l 

Debt of Medical and sanitary Science to synthetic 
Chemistry cxxvii, 311 



70 

SadUer. Samuel P. Recent Proeresd in cbemkai Technology- cxxxrii, 1 

Failore of tne Baku petroleum Deposits cxxviii, 3d5 

Russian and American Petroleum cxxt, 3&^ 

Technical analysis of Asphalts cxl, 3«3 

Wood and Celiulose under high Pressures and Tem- 
peratures- cnviii, 3in 

Salom, Pedro G. Central-station Lighting - cxixvii, 298 

Julien system of electriSd Transmission. cxxiil, 476 

Present Status of the storage-battery System of street- 
car Propulsion .". cxxxiv, 145 

Storage Battenr cxxxvi, 321 

Saunders, Wni. L. A practical Consideration of compressed Air cxxxiii, 37u 

Scbermerhom, L. Y. Harbor and river Improvement exrxix, 252 

Schle^nger, VV. >L System of electric Transmission ^.cxxii, 366 

Schneider. Leopold. Determination of Phosphorus in Iron and Steel... cxxiii, 4^ 

Schoop, P. Spectroscopic Test of tar Colors cxxiii, 497 

Seal, Alfred N. Utah Ozocerite cxxx, 145 

Searing, Lewis, and Hoffmann, Samuel Y. Law of the Variation of the 

E. BL F. of a Westinghouse Dynamo cxxviii, 93 

Self, Edward D. Aluminum and its Alloys cxxiii, 209, 313, 388 

SelikoYitch, George. The Dawn of Egyptian Civilization cxxiii, 341 

Sellers, Coleman. Niagara Falls Power-plant cxxxi, 480 : cxxxii, 30 

Notes on enmneering Progress. ~ cxxxii, 3U 

Priestman Petroleum-engine as manufactured in 

America. crav, 89 

Report on the Holmes' Lubricant-bearing cxxxii, 406 

and others. A Comparison of fifteen American Vari- 
eties of Emery-wheels - cxixii, 332 

Jr. Oliver Evans and his Inventions cxxii, 1 

Shaw, Thomas. Mine Inspector's Apparatus for the Detection of danger- 
ous Gases cxxvii, 80 

aieble, FrankUn. {See Smith, H. C. Jr.) 

Sbedlock, Alfred- A new Lamp for engineering Uses cxxx, 416 

Sherwood, B. F. (See Gossart.) 

G. W. The Nicaragua Canal exxxix, 425 

Sbinn. John. Flax Cultivation in the United States cxxi, 262 

Sicard, W. F. Smoke-preventing Appliances - cxxxviii, 58 

Simonds, George F. Anti-friction Ball-bearings and their Manufacture, 

cxxxvi, 289 

Smith, E. D. The Chicago Drainage-canal exxxix, 400 

Edgar F. Action of (Jas from Asj O3 and H N O3 upon p-oxyhen- 

zoic Acid cxxTiii, 488 

Derivatives obtained from Monochlordinitrophenol and 

the Bases of the aromatic Series cxxviii, 156 

Electrolytic Determination of Gold exxxi, 299 

Mercury cxxxi, 297 

Method applied to Rhodium cxxxi, 296 

Oxidation of Sulphides by the electric Current cxxx, 145 

Oxidations by the electric Current cxxvii, 313 

Vanadium in caustic Potash. cxx\iii, 490 

and Desi, Enric D. Atomic Weight of Tungsten. ..exxxix, 290 
and Frankel, Lee K. Electrolytic Separation of Cadmium 

from Zinc and Cop- 
per cxxviii, 140, 154 

Separations cxxix, 236 

Separating Copper from Mercurj' 

by Electrolysis cxxvii, 469 

and Keller, Harry F. Action of Hydrogen sulphide on 

metallic Amines cxxx, 481 

Electrolytic Method as applied to 

Palladium cxxx, 233 

New Compound of Carbon and 

Chlorine cxxvii, 311 

and Lenlier, Victor. Action of ammonia Gas on Molyb- 

denyl-chloride cxxxvi, 149 

and ilaas, Philip. Atomic Weight of Molybdenum..cxxxyi, 443 



71 

Smith, Edgar F., and Oberholtzer, V. Action of haloid Acids in juas 

Form on molybdic Acid cxxxv, 460 

H. C. Jr., and Sheble, Franklin. Experimental Verification of Weis- 

bach's Theory of the Impact of 

Water in plain Surfaces cxxiv, 267 

Oberlin. Flow of Metals in the drawing Process cxxii, 321 

Possibilities of applied Science cxxxi, 422; cxxxii, 17 

W. J (^V^HjrdeG. W.) 

Snyder M. B. Electrical Exhibition and pure Research cxxii, 401 

Photographs of Stars and their Spectra cxxiv, 72 

Spangler, H. W. Test of a 100 H. P. Gas-engine, using Producer-gas..cxxxv, 340 

Spellier, Louis H. Contact-maker for electric Clocks cxxi, 223 

Spencer, Thomas. Some interesting Peculiarities of the alternating Arc- 
lamp cxxxvi, 389 

Sprague, Frank J. Transmission of Power by Electricity cxxvii, 161, 2B4 

Stark, George. Report on the Meigs' elevated Railroad cxxiii, 141 

Stevens, W. LeConte. Diffraction of Sound cxxvii, 445 

Stewart, F. L. The Corn-cane as a sugar Plant cxxxvii, 320 

Stradling, Geo. F. Migration of the Ions cxxxv, 3h7 

Strange, E. M. Experiments on his System of using saturated Steam 

n)ixed with Air in non-condensing Engines. Theo. 
Zeller and Geo. P. Hunt. Reported by B. F. Isher- 

wood cxxi, 400 

Strong, Geo. S. The Strong Locomotive cxxv, 93 

Suckert, J. I. {See Willson.) 

Swan-Outerbridjre Thin Films of Gold cxxxviii, 228 

Sweet, John E. Machine designing cxxv, 278 



T 

Tathara, William P. Hailstorms cxxvii, 437 

Tests of incandescent electric Lamps cxxi, 149 

Taylor, H. C. The Nicaragua Canal cxxvii, 32, 81 

J. Madison. Physical Exercise cxxxiv, 269 

W. Curtis. Exhibits an abnormal Photograph cxxv, 80 

Terne, Bruno. New meat Preservative— '*Preser valine." cxxxii, 370 

Notes on Iron in Bone-black cxxxiii, 291 

Pemberton's volumetric Method for phosphoric Acid, cxxxvi, 138 
Report of Association of Official Agricultural Chemists on 
the Methods adopted to control the fertiliser Trade, 

cxxxiv, 450 

Utilization of Garbage , cxxxvi, 221 

Utilization of the By-products of the coke Industry. ..cxxxii, 37 ;5 
and Williams, Wm. J. Discussion of the Method proposed 
by the Association of Official Agricultural Chemists, for 

the Analysis and Valuation of Fertilisers cxxxiv, 459 

Tesla, Nikola. On Light and other high-frequency Phenomena, 

cxxxvi, 1, 81, 161, 241, 321, 401 

Thomas, N. Wiley. Cremation of Sewer-gas cxxiii, 24 

Thomson, Elihu. Electric-welding cxxiii, 367; cxxvi, 399 

Induction of electric Currents and induction Coils, 

cxxxii, 81, 240 

Thoughts oncosmical Electricity cxxxvii, 199 

Thurston, Robert H. Computation of Joule's Equivalent cxxxiii, 289 

Construction of a large Prony Brake cxxi, 290 

Ulstribution of Intemal Friction in steam Engines, 

cxxvi, 370 

Economics of automatic Engines cxxxiv, 259 

Flint's Investigation of the Nicaraguau Woods, cxxiv, 2'<9 

Friction of non-condensing steam Engines cxxii, 419 

Graphics of the Efficiencies of the Steam-boiler, 

cxxxvlll, 161 
-engine, 

cxxxvlll, 81 



72 

Thurston, Robert II. Largest Brush Dynamo cxxii, 263 

Maximum contemporary Economy of the hij?h- 
pressure, multiple-expansion Steam-engine, cxxxvii, 247 

Maximum steam-jacket Efficiency cxxxi, 276 

Philosophy of the compound Engine : Its Theory 

and its Limitations cxxviii, 403; cxxix, 59, 122 

The Animal as a Prime-mover cxxxix, 1, 100, 162 

Thermal Analysis of a "tandem*' compound 

Engine cxxxvi, 241 

Torrey, H. G. Composition of *' Magnolia" Metal cxxxiii, 410 

Townsend, T, F. Oil for stilling Waves cxxiii, 424 

Oil- distributing Apparatus for stilling Waves cxxiv, 42 

Trautwine, Jno. C, Jr. The Reading Subway cxxxviii, 480 

Treat, Charles R. The Sanitary Disposition of the Dead cxxviii, 320 

Trimble, Ilonry. Canaigre cxxviii, 236 

Cutch and Gambler cxxvi, 417 

Chestnut-bark Tannin cxxxiii, 407 

-wood Tannin cxxxii, 303 

Tannin, its present and future Sources cxxiii, 442 

Turtle, Thomas. Improvement of Sabine Pass cxxv, 410; cxxvi, 137, 240 

Tutton, A. E. Isolation of Fluorine cxxv, 314 



Vansant, John. Photography by vital Phosphorescence cxxiv, 239 

Vedel, P. Growth and sustaining Power of Ice cxl, 355, 437 

Theory of the actual Earth-pressure, etc cxxxviii, 139, 189 

Von Janko, Paul. New Keyboard for Pianos cxxxiv, 494 

Von Strorabcck, Ilans. Composition of the Liquid Ammonia of the Trade, 

cxxxiv, 58, 1G4 

Constants of Ammonia cxxx, 467 ; cxxxi, 71 

Specific-heat of Brines of different Specific- gravity, 

cxxxiv, 154 
Use of Oil in ammonia-gas Compressors, etc.cxxxiii, 297 
Vorce, L. D. (See Keep, W. J.) 

Wadsworth, F. L. O. The Manufacture of very accurate Straight-edges, 

cxxxviii, 1 

Wagner, Jos. C. Philadelphia Traction Co's Conduit cxxv, 135 

Wahl, William H. (See Greene.) 

Electro-deposition of Platinum cxxx, 62 

Historical Sketch of the Franklin Institute, 3f(fy Sup' 

plemetit cxxxix. 

Observations on Ferro-tungsten cxxxiv, 470 

Waring, Geo. E., Jr. Mechanical Appliances in town Sewerage cxxi, 273 

Warren, H. W. Xow Method of preparing Silicon cxxvi, 4!).S 

Wasmuth, Ileury A. (See Leistokow.) 

Enormous Disturbances and early Exhaustion of 

the Southern Anthracite Coal-field *. cxxv, 110 

Importance of Tunnels and Cross-cuts in anthracite 

Mining cxxv, 141 

Studies on the Stratification of the anthracite Meas- 
ures of Pennsylvania cxxiv, 109 

Studies on the Stratification of the northern anthra- 
cite Field of Pennsylvania cxxxiv, 3r>4 

Watch, Alfred F. The Anaglyph cxl, 401 

Watkins, J. Elfreth. Commemoration of th(; Centennial of the American 

pat(M it System ftxxxi, 80 

Webber, Samuel. Notes on the Strength of Gear-teeth cxxx, 223 

Tests of Bates' sujlport for spinning Spindles cxxx, 221 

Webb, J. Burkitt. Reaction of a liquid Jet .cxxiv, 144, 463 



73 

Webb, Walter L. Precision in the Use of the tuning-fork Chronograph, 

cxxxiv, 219 

Wedding, Hermann. The Mannesmann Tubes cxxx, 487 

Weil, Leopold. Electric Protection of Buildings from Water-overflows, 

cxxvi, 330 
Weingartner-Zetter. Analytical Tables for the qualitative Examination 

of artificial Dye-colors cxxv, 76 

Werner, Emrick A. General Theory of jointed Bow-girders, 

cxxv, 387, 485 ; cxxvi, 53, 232, 317 
Maximum Stresses from moving Loads in the Mem- 
bers of three-hinged Arches cxxxiv, 292, 366, 426 

Whitehead, Cabell. Improved Method of determining small Quantities of 

Silver and Gold in base Metals, Mattes, etc....cxxxiii, 470 

Use of Cadmium in assaying gold Bullion cxxxii, 365 

Wiegand, S. Lloyd. Bacon Machines for Wood-fuming cxxxi, 319 

Bates' Spindle-support cxxx, 79 

Olsen's testing Machine cxxxi, 158 

Pentz*s boring and milling Machine cxxxi, 319 

Products of the Simonds rolling Machine cxxviii, 160 

Publication of Abridgments of American Patents, 

cxxix, 352 
Remarks on the Mannesmann System of rolling steel 

Tubes cxxxi, 80 

Schaefer's Compound for improving the Quality of 

Steel cxxii, 307,461 

Simonds* metal-rolling Machine cxxviii, 160 

Wiley, Harvey W. The Adulteration of Food cxxxvii, 266 

Williams, Wm. J. {See Teme.) 

Comments on Pemberton's Method for phosphoric 

Acid cxxxvii, 126 

Wilkinson, J. B. A new Method and Apparatus for extracting Dye- 
woods, etc cxxiii, 416 

Willson, Thos. L., and Suckert, J. J. The Carbides and Acetylene, etc., 

cxxxix, 321 

Willyoung, Elmer G. Exhibition of philosophical Apparatus cxxxiii, 336 

new ballistic Galvanometer cxxxiv, 474 

Kesistance Standards ; their Manufacture and Ad- 
justment cxxxiii, 309 

New Apparatus for the most exact Comparison 
and Adjustment of resistance Standards and the 
Determination of temperature Coefficients. ..cxxxv, 140 
Wilson, John A. The Philadelphia and Reading Railroad Co's terminal 

and elevated Railway cxxxi, 79 

Jos. M. Remarks on Trades-schools in France and England, 

cxxviii, 496 
Schools, with particular reference to Trades-schools, 
cxxviii, 496 ; cxxix, 81. 204, 310, 383, 489 ; cxxx, 51, 12"), 203, 241 

Wiltberger, B. P. Cellulose Protection for Warships cxl, 63 

Winand, Paul A. Polyphased Currents cxxxiv, 312, 388 

Winkler, C. Separation and Properties of Germanium cxxiii, 74 

Wolff Alfred R. Heating and Ventilation of large Buildings.. ..cxxxviii, 45, 116 
Wood, DeVolsoiu Deduction from the Principle of the ** Moment of the 

Momentum,'* in the Case of Turbines cxxiii, 21 

Luminiferous -^ther cxxii, 226, 463 

Thermo-dynamics. cxxiii, 128, 196, 298 

Woodbridge, J. Lester. Turbines cxxii, 351, 438 

Woodbury, C. J. H. Conflagrations in Cities cxxxii, 129, 207 

Electric-welding cxxvi, 471 

Woodruff, W. U. A System of Keying for Machinery cxxv, 171 

Wright, C. R. Alder. A new Class of voltaic Combinations, etc cxxv, 77 

Wurts, Alex. Jay. Lightning Arresters cxxxix, 439 

Wyatt, Francis. Commercial Synthesis of the illuminating Hydrocarbons, 

cxxxix, 232 

Phosphates of the World cxxxviii, 3:50, 412 

Wyckoff, A. B. Hydrogniphical Work of the United States Na\'y cxxi, 349 

Lrigation, with an Example cxl, 241 



74 



V 

Young, Stewart Woodford. Stereochemistry exxxix. 56 



Zahni. A. F. Aerial Navigation cxxxviii, 265, 347 

Zalinski, E. L. Pneumatic dynamite Gun cxxvii, :VJ8, 408 

Zeller, Theo. Keport of Experiments <m tlie Strange System of using 
saturated Steam mixed witli Air in a non-condensing Engine. Reported 

by B. F. Islierwnod cxxi, 400 

Zett er, G. ( See Wei ngartner-Zetter. ) 



• 



3URNA.I 

<ir iiic 

KRANKUIN INSTITUTE 

Devoted to Science and the 
Mechanical Akts. 



The Journal of the Franklin Institute is issued in monthly parq 
of not less than eighty pages each, liberally illustrated, and forming t' 
volumes annually. 

Its objects are to encourage and promote original research, and to di^ 
seroinate knowledge in all that relates to the application of scieni 
uiiefularts, and especially in ihe lields of engineering and the mechanic X 

The impression for December, 1895, completed Uie 140th volumadf U 
Journal, a,ad the seventieth year of its existence. 

The Journal is edited under the direction of the Committek ok Pl/n- ^ 
LIGATIONS, with the assistance of the Secbettakv of the Institute. 
iKlditiou to numerous original coniributigus, covering: the widest range of 
applied science, the Journal contains the record of the educational a 
i, many of the lectures, the papers read a 

es, the proceedings of its meetingd 
d it to the favor of the members, 
subserve, and the efforts of all co 
e directed solely with the view of maintaining 



scientilic work of the li 
discussed, the reports of its 
ett;., which should especially 
has no personal pecuniary ii 
cerned in its publication 



the high reputation it has earned during nearly three-quarters of a century 
as a leading journal of technology and a standard work of reference. 

The considerable circuUtion of the Journal among men of science, 
engineers, manufacturers, and societies and public institutions, at home and 
abroad, will be received by discriminating advertisers as fair evidence of its 
valne as an advertising medium. The Cammittte admits none but tlie best 
class of advertisers to its business columns. 

' SUBSCRIPTION PRICE, gS-f" per Yew. 



ADVERTISING RATK5 



{ One page, Jioo.oo per Yesr^ 

< Half page 60.00 " " 

( Quarter page 3$-°'^ " '' 

ir draft lo the Actuary of the '. 



Remittances should be sent by check a 
I FiiANKLiN Institute, Philadelphia. 

Matters for publicaUon should be addressed to the SecretARV^ 



